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±15^^117 -t > 'J 1^ CO [g— ffi i& SfiET ■& ±KII 1 # 

e 'V j^fiE s ^T-fc**®*"^'"^^*' ^ ''•t * R ® ® 

$r32S: ICS? ^ ^ c> I* #^ S * §CC0^«3ii» J'.f S 

Tr-t:.I.TfctEig#8g»Sj3T 6P.9ilLTfj:^^^?t?!>^ 1 
:^ □ v Ktf -y ^-f -T^ ^ H?.b)t^ X d -v h & ^ |g| 

ar»fi5?;rii^nT ^By.^n. 

.;/f^-t?±iBW^;^D.:/ h&tmu^&^j-iEJ'JsnTnt-s 

±SB^^€:RfSXDy hScff»r±IB7.a 
i^lC. 3iO, Ji8BSl#«S<i:mg^-Cl 8 OgTe.U 

Tse#^ LT^eK^ 1 - 2 ^«*n 7. o 

^t±.%Z% 2 0^pfflrB12M^c*§^fi■':?l^- 
3 } ±IBffl^«0#««tSecia©±fB#^7 y 

■fe>:/'JT-®E£en. mScMo±fB#sS7-v-t:>:/'Ji^ 

(Dl^— fflSrffifiKT -5±iBS 1 #^ilX«±SBS 2 



fBS 1 *5j:Z/^2 ^i^«:ia?iJ{C^i®L.T4 — >®#ll 

3 (D{5in*ilcfB«|c7332BS%tl^<^B^'f . 
[R^j^^S] ±fiB 3 fi52!SfL#|gO#ffi(^. 2ia(D±fiB 

Jii^7 •>'-fe>yj reirojifBii 1 ii^um 2 
*i2;tiflffos!issiajS0i^^tc.k0i^si$n. ao. - 

:35oa©±fi&^«7 y-t > >^'J i*9C3±fBfi 1 2 

4 IB4£<7>5ZSSfSm«fiOS:£'?'. 
#iSl7 2/-fe>:^U rt©±IBm 1 *5j;i;S2 

750. 2 m.(D±te,m^7 v±>-:/^) facD±ti^ 1 jcu; 

-r -SIS:*^ 4 fBiK<?D5!at5EmMO@^^. 
CIS*3S7] 3ja<0±iS#i^7'yi:>-/'JA^±fB®« 

IBS 1 i5 2 mf^'&m.mzf^^ e 5- - ><d#^ 

[M*«8 3 ±IB|g|-S^zgOM«l*5zgOi^ilS«&)S 
S^'— * :t-;i/?&fflV»Xff t)nxv»« H t S:4#Sti:f «)» 
1 TiSIf 7 <DVi-m*»ICfB®C)32St^m«0@ 

*>IIIB«<i0528E»««!<73@STF. 

1 0 ] q=14,^5i#tii L U - K75i±fB4'14,'iia 

^ffl^sa^' — s i-Mz—mzm0z^nx t ^ ^ ci i 

» t-r-sa!*^ 9 tB«0325it««fitO@)£^. 

[ig:J<3ail] ±fBjtOiS^ffljfeSS!^-5:?-;U<i:± 

1 0 fB®os:sft^m^o3@s^ . 

1 2 ] ±fBm 1 is iU^m 2 #Si©SgS8*«7- 
l§S 0 t)nx H * :i i: ^a t -r « W*^ 1 71; 
Mli*^ 1 1 roiiTn*^l'IB®<^5c:Sii5€m<tc75glS^. 

1 4 1 ±!H@5e?-#^<^):3-f jUX> KA^i^lS 
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[0 0 0 1] 
[0 0 0 2] 

mM<Dtm] m2 2«t?iJ^tSB**#i^»2 9 2 7 2 8 

m^^-rmmm^ igi2 3^^112 2c^$n;^cfi£*<D«i^ 

#J43j:D^U-V«iW^6>-l.:^c#4«S-t:*^. ia2 271^MS2 
5(w:fel^T> SS^SOtt, @^^«'t-5 1 

1 lw#^$n/i@S^#^5 2 (h. 7.P'yb5 1 
al^fr^«$nT@S^#«S5 2«:@S^«fe'U5 1 {Z*f 

li^. ccTti. (l^^-t^-f) t?:)^^^ (16) 

07.D>y h 5 1 a7!?^Jg^8:$nT^^S, H^^^^^S 2 

[0 0 0 3] ^-i*-feiJ?'p^>H5 4«. jtea^sa^nfcffi 

h (IfiSSbTv^) Hinfc2-:5<?D;^Py h5 1 a@lC. 

[0 0 0 4] 6 Z P *y hSmfc^-^CDX P 

-V'<aW^?>. 1 OOAP-y h 5 1 artcD^/l^jT&^'b 1#S 
{tiiC07.P-y h5 1 al^<7:>^^ffiW^'S 2SgO 

U -VMtJ^^ . 1 007. P h 5 1 a F^O^I^Jlfl'jT!?^ 3 # 
gco-fiSch, fficDT^P^y h 5 1 art<7)^1.)lfiW^?)4S@ 
c;?{^a<i:iCjf ASnrv^-So -t-CT, «-7.P *y h l S a 
|*!T-li, «ft:-tr^^-?<> b 5 4<Dit^SB5 4 a*^g^lS]JC 
l?^JtI4:^^M^Ti^^'J^nT{/^^o -^UT, lOOXP 
'y h 5 1 af^(Dn)S#W^b l#lc^{2:S75^6 7P>i-<iy 
}ZSfflL;"c^**:ir5^/>H5 4(;D«gB5 4bi:, ^<D7. 
UyhS I a*^b^itC2lOH6 7.Py hginfcft&OX □ 
*y h 5 1 artcD^)§fiW^6 2#i<D{5:S;3^6:7D> h@J 
JCi^a U?t2gft:-t:5'';< > h 5 4 OSSB 5 4b tf)^f^'^^ 



l'::)(D7.0y h 5 1 artCO^I^rafliW^e 3SS0{ifi)i^6 

ya>hm\zmihLfzmii^±if^>i^ 5 4 coasts 4 b 

t. ^•0;^P-y h5 1 a;5^e>^ltiHlOfr6XP^y hSin 

fcft!l(?D7.P^y H 5 1 al*lc051^ilflW^5)4#gC0fiS75^^) 
7 P > h-EiJtCJSai U7t«<*-fei^/ > h 5 4 <7^^& 5 4b 

$e>tc, 6XP*y hgin^c&aiac^7.P^y h 5 1 aH 
J$ASn^c«ftii^^^> h 5 4T'«^$n^51^Ji#jS<h 

^mmBtf)mmzt$^m^tix. A^-xDi^i^om 

m'^l^^'^^X^^^o WMtCLT, ^^*:ir^*/>h 5 4 
(D^X^n^TsUv h^itfiSrlXP^y h-ro-r^)LT. 

^n-?n4i$^->o#^3?>^6ffl»j^g)c$nTi^^^o 

3ti32Sit«IS?i»^^»7i^H^'f^^5 2S:S!^ELTl^^. 

[0 0 0 5] c:cOci:pti«eJ:snfcse5fe<D@^^5 OtZ 

^O^TJi. gt'C^ 5 1 CO U •^'il'iTii, [^Cmc07.P 

-y h5 1 atCJ¥ASn^c2*C0S#:-fei7*^>h5 4<O5^ 
->HB5 4 c;!)^g:^f^fC^A/TiBy»J$nT»/i^o ^(r>^ 
^, #'->SB5 4 c^^jl:J?r^tC2^iJtCg5^ij^nT. u-v 

5 1 C07P> ht'JTJi. lt?<7DXP*y h 5 1 artcTJ^B 
fiW^ b 1 #B COfiL^^^ 6) :7 D > h{piJ}l3StB Lfc^«:-fe^* 
/ > H 5 4 COJSSB 54b<i:67.P'y hSm/iX P *y h 5 

1 ai^<D^i^{i'j75^^ 2S@cD{aa*^e):7P> hMtcsffi 

\^tcmW'^^:^>\- 5 40«g|55 4 b^c;DS^gS<h, 1 

riXDT.uy h5 1 aF^<?5njifiw^e>3S§<^<a:a'J'^^>^ 

P > KflfitcSffl L;/^*flEir^>t > h 5 4 (DSSBB 5 4 b 
eXP^y VMtltc7.Uy h 5 1 a f^(7:)njliPJj7^^^ 3 #g 

<D&.m.ii^<byu>hm\zm\h\^tzM»'^if^>h^^<o 
v^^o -eojg^> sggRs 4 bi^±(75S'&Sd^^::&f^fw2 

[0 0 0 6] 

27&^\ lBSU^«H)5£J^^nfcMRC0^*^-tr^>^>h5 4 
5107.P*yh51atCU irf If A 
>^p>h<piJ{C5S{±5T^«»:-fei?^p^>h5 40SigSB5 

4bl^±^S&^L'Tm^nTl^^o ^dT, ^fflf^frt 

^^^^m')j\^\zun\^xyuyhm<Du<)vx.> ki¥ 

XVFtSigt^ioTiSO, mU'k!&t^^^X^<U'oX 
i^^tz. ^fc/p<;Ux>Kf¥ti, 9 6*Hfrcom^S^^2 
?jjtc> IPo 1 9 2:^F;r<DSl'&SB*^6«fi£^nTi.i^co" 

^ > h 5 4 S:@£^St'L> 5 1 tctt A *0, «8g5 5 4 

bm±'tmm^ ^mi^^^m^zj^Km-^i^u^ftiiiiu^ 
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[0 0 0 7] iiE5l5<0@S^ 5 01C*3UT«, 

i:i''^>h5 4CD3«fiS5 4b|S|±tt, -ecO— aJS^AT 

V^fc. Sfe. ^{$-fei^;*>h 5 4<^SSgE5 4 b|H]±^^ 
4;45|!i:{bbT, @;e^ibT©We*<iSTbTLK5. 

[0 0 0 8] CCD^I^tt, ±tS.<D^f)tt^(OmS<Dm 
[0 0 0 9] 

®M©±IS7.D-;/ f-^TlfTOjg^nT. m^Xa^'jh^ 

n X D -7 jn-g^ ^ \z 

iiT J- i?.3Tg>!. g 'V h St ^ igia»tia?ij g nrmefc g n. 



T;^Dy vmti3{^\zp^mii9\-mizisss.\z^^^^\z 

Tse#i^ LT«fi£$ n:ti^->oS2 1 ;^ g 

iHKD;^ □ y hfeWf *€-*i3>^18«^Tl 2 0 

^$n> iJ^-O, &tiCD±SEiBl-#«6jgO^IS*S4nJEi.± 

[0 0 10] **3?r6]ir3Sc^2>:^g2/ h*«^:*i^c 

miit^\z^^^^\zm^-^riXfs.^m^<r>mu±i'<i> 

±.tm^^mm\zir!iK>m:h.X'm^^rifi.'Mi< ii^i^ 
(omt^y -y -b > >^ 'J tf;^^^ n. ±fB#^7 -v -fe u 

^ izri^^nitJ\'^->tzmet.-^ txit 2 ^(DJiiBsg^ 
•r.ogiir±tami^7.g-v Kacjiig&»ti5yj^nT«iEg 

^ LT«JS$iafc 1 5' - 1 mtSLffi 17.0y 
&-2>mi#«SSt> ±IBKliS€rRlTS;^g-;' h!ft««C±iB 

m^j^oiz. ±fsigi#^tm^^Ti 8 osr 

$tlTfi^)%2#i^S$t<D5t^^MSLk> ±fB@^7-#^ 
e, SSSfflnfHCJ;^ g y h ^WT'SSfflJiimS^T 1 
2 0etfrfflS©fc5 3ffl!2gg^^lcm$n. ±t2^^« 

^ti ^ 2 n JU±g37. g 'V h bf -v TF-T lBg $ tlT I. > ^ x) © T 
[0 0 11] ^fe. ±§E^ag)^i^H^ig[?flg3JitB^^ 
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[0 0 12] ^Tz. ±f2 3*S5^gfL#IS<7D^f8t^. 2a<7) 

±iim^7 y±>y'j m<D±Bm i^J:um2 m^com 
mmf)^2iDm(Dmi^^^^of^m\zj;:r)fsf^^ri. t)^ 

jgi^ s nx 4 - > s nx V i s t> o t? 

to 0 1 3] ^rc. ±IB3ffi3£oE#Slc7)€-ffiti, SMCO 

n. 2Mo±i2#^7y-fe>:^urBi(?5±iBmi^ 
0 ^ nx 4 - > c7:)#^ tw« fiS; ^ nx I > ^ £^ T- 

"2). 

[0 0 14] ^fc. 3a(D±E#S7y-tr>3^U35^±8S 

©^^^I5^i^fcg:;^[^ifc 3^Ufc36A/T#g$n. ±IS3*i 

fc±IHS 1 ^^XSW> 2 #8l$:ii:y»JiCjBlilUX 6 :$^->0 

fc^fijc ^ nx i ^ <7?Xc6 ^ , 

[0 0 15] Sfc. ±ISi5]-Sifeig0^^7:?^*zgO*Slg^ 

*jss^— a:h;u*^^^xfT*5nxui^t)OXfe^, 

[0 0 16] *fc, ±f5 3ffl!2«#ia<7)*tt,«€:«fiE-r 
'5>#^i^;')^*14,«IS^^i^iSSai$'-^:^;i/^^v^X^^ 

$nxvi^feox*^. 

[0 0 17] ^fc, 4'tt,'S§l^a:5L.U-K^«-hfa*tt#> 

^ss ^ - — #: ^j5t ^ nx ^ -5 1> CO X 

[0 0 18] ^fc, ±fHSOiSiSffl&RS^^-a:^;^<il 

$ nx I' ^ -5 ^ <^X* ^. 
[0 0 19] ^ft. ±ffiSl4i3cfcl/m2#*ac0^^^^7 

[0 0 2 0] ^fe. ±IB^^<z:)»fi!^^jy:;&^teM¥?&4^X 

CO 0 2 1] ^fc. ±f2g^^*#JSc?:)Zi<;Ux>K7:>i*fi 

ai±^s§ «c <fc 0 ^r-;u H $ nx V i ^ i, CD X & ^ • 

[0 0 2 2 ] 

C^B^^CDHSgcDJ^SI] EAT, :L(D^^mmi&<DBm'^m 
{cov^xi5i?^-r^. 

S5g(7:)j^^i. 0 u±cc?:)^B«o^5Sc7:)ff^5li tr^S^m 



3 ffi53^CD^ig4*;SIS:IJiq«r ^iESia. 0 6 

^>-fe>r'JS:^"r0XS>5. 01 0(^) (a) «-?-<7?«4® 

0. I^IOct:) (b) Ji-eco^SSXS^o EllltiCcD 

»7*ytr>':/US:^THXfeO, 01 1<D (a) ii-^CD 
fiiiB0, 01 lO (b) ti-eco¥®E]X^^o ^121^ 

^T^SXfe^o 01 4(ic:co*M^3Sr^£%m«<^®^ 

$n^@;e^^«'ti^<;5«ie^K9«"r«0T* 0, 0 1 4 <^ 

(a) \-t^<Dmmm. 014(75 (b) ti-^co^M0x^ 

(^aifixs€K§^T^xg»fiS0, mi^\^z,<Dwmm 
[0 0 2 3] 01 \z^^\x. mmmism^w&\t.. 

hl^^WJ^Zfy^y h2t^ibm&i^tirz^-7.3\^ 
h6€::fM^Xl2lGe«EfClS«$n, @S^8 3&^ 

- (sie^ 7 (Dnmm^soJ: v iz^-t. 3 <oi^sk(cs* 

V h l^i;c^'Jir>^^^r*:/ h 2 tcisieprtgt::3£it$nx 

7 h eiceitx^^cte^fcT^t'^xt.^^, tHi&?7tcmi)S 

^e^S&r^T. 'J :r«J >i?' 9 ^Jj^^^-t- 7 h 6 CDffiSaSBJC® 
^^n. -n<^y^iyl0^^Z,<DX0y:f^J>y9{zm 
mr^J:oiZir-7.3P^\zmm^tirzyyiy^^)l^yi 1 

twiRS^$nxi.>^o 8x^i;fc32gitmff<?D:*:#$ 

st6*ifcS8S^n. as^ 8x*l;fc3^SE*issg^cssiE•r 
'S)g^slll 2 71)^*^-7. 3 F^lC^^^nxi^^o 

[0 0 2 4] (His^7tt, msssrSLx^sm^^^t-^ 
{cistten, i5i^^:3-r;n 3x%^sn/iK:mfcJ:-p 

XIS<SA^'Jgfix$ nS-«CD:i^- Jl/n 7 2 0, 2 I tt^i 
mnt^n^c -?^C7)#-;UZ]7 2 0, 2 1 ^SX, 

-en^'n 8 :pcD;rvj^t^t(^/i\4^s!ffi 22,23 ^^^mm'fZ 
ji:^f6](i«^t:v5^x3iK$n. /r«ss2 2, 23$: 
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[0 0 2 5] @S^814. |gl2^<ti;^113tC^$n^J: 

t4:^^rS]tcSU^5>:^Du/ his ad^js^fpjtcBfStf 

a^C^i 5 ts BS^^'il^ 1 5 H#^$n^cSS^#IS 1 
6t. :&7.n'y M 5 artJcSSSnxH^^^^l 6 

mz2mz&m^nt;i2&(DmmTy±>y''j so^m 

7)^. H^^&'L^ 1 5 (DUmmo^Ts UyhlS a^Tifx 0 

|g^3*§32ffiifS^l-« ^SB-r ^ 2 fflO 3 ffi328g#a 1 6 
0Sr«J5£UT^i^« m2id^lfm3^. Oa, O 

b. Oc. Na, Nb, Nc«* 1 SaoD 3 ffi3<!St#^ 1 
6 0 PtB L^43ckl/«Ptt.«S:^ N a b c 

Ls Oa' , Ob* . Oc* . Na* , Nb* . Nc' 

\t. =bp imcD3*852afL^^l 6 0<^)€-tgCDPa3U«^ 

Na* b* c' Jl, t>olf^o:>3^ 

SrSU. C2.3ti2SJ&i:3#^<i:^^»S§*2S*:>^'^^ 

^7CD^SS: (16) tr^t^SLT. 2M0 3ffi^8£#^ 
1 6 0 ^K^T-Sct-^lw. 9 6*C0XD»v h 1 5 aTi?^^ 
rBlPB!*C}^J5E$nTli^. BP'S* m®mQ<D7say h^t^ 

S:* Ji^O »r® ^ -5 R > ^ ^ ^ ^ - 

[0 0 2 6] 1 ffli^<^H^^-#IS l 6 l (omm 

m)^\z^^^xm4 ^#as. LXM^m^dlztA^MT^o 1 ffl^J- 
CDIl5£T-#^ 1 6 1 ti, ^n^'ni*:(D^SS3 0;&^b^<t 
^^l7iS^4#S3 l-'3475^?>m^nTl^^. ^E- 
LT> ^1#II3U1. I2ts:<;0^l*3 0$:, 7.Uyh^ 
"^(DlST^^b 9 1SST6 7.DU/ h^^lw* 7.a*vKl 

5 ai^(Di^ii»^b is§<^<sa<tF^'^fiW'^2#eo 

^2#IS3 2«. 3g^3 0S:. ::^o v h§#«^ 1#*^*=> 
9 1 §ST6 7.0y h 1 S af^CO^m 



{Cgg^cfce)HzS##LTlSfiS:$nTV^^, m3«J^3 3 
\i. 3^183' OS:. H#^OlS;&^e>9 1#^X6 

hSo^^C, ;i^D*y M 5 artOl^jmiJ*^e) 3#g 

iS^#LT«5S;*nTUi^o Il4#jg3 4tt, ^IS3 0 

S:, XD-;/ hS^<^lSd^b 9 l#ST67.n-; 

tC, T^a-;/ h 1 5 aF*9COrt/ll»^b4#acD{5:S<i:rtJ^ 

^SnXi/^^. CintZctO. ^l7igS4#^3 1-3 
4tt, -€-n-?^n, 1*CD^^3 0^67.P^y h^flT^D 

ICSI^ c): P tC^^ $ nxU ^ 1 1?- >CD«i»€:8!^ 
Oi-S. ^L/T> h 1 5 al^tCti. ^!^3 0 7:)^:S: 

tt'5^ia3 o<73{is^F^mw^e) i#%. 2#ffli, 3# 

3 Q^^mi^-^tl^TsUy his a€:10-rt?T6L/T6 

ffl^d'CDss^^^i 6 i'f)m^^tix^^^o 
[0 0 2 7] -^LT. BS^ft'Ca sa?-«fiyic*5Vi 

T, 7.n»;/ h#^<D6 7#cD2SSS*^e>3ia3'f *lll# 
883 1 C5#«aSS3 1 bch, XD^;/ h#^C06 1§(^3# 
S6*^e>S£ar^m3#Sft3 3(;D#ilfea3 SaiiT&^lgOlg 

6 1 #<?5 2 SifeT!^^ ^) ffll" 2 3 2 
ag3 2b<i:, 7.oy hS-^OS 5#c0 3Sife:d^e)56a5"r 
^^4#|g3 4(7:)#^a3 4 aihJ&^JSOigia 
iSD^^Cj-a) $e>«c, ;^D^;/ hS^cos i# 
C0 1#ife7&^e>i£ai-r^»l#«3 ic^#l»sa3 l at. 
T^ay hS-^COS 5S<DlSift)&^'5>Saif ^^2«i»3 

2 00^18^3 2 at Ti^ZgOiS^ (|WI-§ifeigOj^^C 
,.,) Sn^. cniwcfcO. *l7iMSI4#j»3 l'-3 

16 1, fint>affl<7:)#sa;:^^?^fi£cn^o c<7)Pf, 7.ny 

.hS-%<0 6 7S(7:)4SJfe;!>^&3Sfcti"r^^3#^3 3(D# 
^y^3 3b<h, XD-y h##(^6 lS0 4#fl655^'bSa5 
i-^m4#^3 4CD#^iS.3Ji<i:;:?^. affl<^#IS<^)a 
ffiba (Oa) *3cti;^14-«C (Na) ttl^o 
[0 0 2 8]|Bl^tC. HSIC^^n^cfc-SfC, 7>ayh 

s-^T&^ss, lis - • ' 9 o^cDTsOy hm\zm^^ 

bJSait'^S l#xS3 1 0#^j«3 1 b t, XD^yhS 
•^COS 3S(D3Sflfe7i^b]Sait"^^3#^3 3(7D#^« 

3 3 a t7!)«igOiSI9 (PSiSifizgOSSaCz-a) 
Ol^T. Xn^y h§-^C0 5 3#c7:)2#ife7ti^b52ti3T^S 
2#lft3 2c75#lg^3 2 bt, 7.D^y hS^<7:>4 7#(7:) 
3#*A^b}2iii'r^m4#Sg34 <0#ia3g 3 4 a i: A^S 

OSsIS (BSigSitilSOSaJgCj.a) $bfc. 

y h#^<^5 3S<7)l#%A^«=)32ttiT^Sl#^3 1 CD 

#^$g3 1at. 7.a-y h#-^c?5 4 7#cr> l#ife7t)^bi£ 
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K#^<0 5 3S<7)4Sftfi7:>^65Sffi-r^S4#«a3 4C0 

#|g)^3_£bch b^^(D^m(DU^l.^ (Ob) 

tJ^I'it-^ (Nb) tU^o 

[0 0 2 9] 0 5(C^$n^cfc-5»C, 7.a*yh 

#^7&^*3#. .9# • • • 9 3#cD7.D'y hS¥;i#^$tl 

<D4 5#CD3#^7:)^'^5ittii"^ll4#IS3 4 0#i$a3 
4a<i:;5i«SO$Sa (»l«#SfezgOSS^C2.3) O 

#^3 l(^#^5gJ_itLi:. 7.aybSrno:)3 9S<D3 
Sm'^ SStB-r 3 3 3 <0#^ 3 3a ti)^ 0 

hS^<^4 5#c;5i#*;:?^e>]Sfctit"^^2#^3 2<Dm 

^^3 2ats TsOy ^^Sr^(D3 9Sr<D iSm^^^Mtti 

#«3 l'-3 4;&WJfCS^$nT, 45^— >COcffl(^ 

lfe;&^t)3£ai-r'5^4#^3 4(^#^a$S3 4 b<i:. :^a*y 

hS-^04 5#04«Sfe7&^^>lg£ar-&^3#^3 3C0# 

l^ygg S 3 b <i:7!;^. c*l<D«IR<73PaiUSg (Oc) ^^TS 

4^14,^. (Nc) <h;^J:^. 
[0 0 3 0] r<Ocfc^>*Cjg^$nfcaffl<75#«. bfflco 

htr-y^^tcisttenTi^^^. 3:p<;)PttsLx^o 

a, Ob. Oc7!?^8XD-y he*y^"fri2tte»tl, $6 
IC, S-pcT^^^IS.'^.Na, Nb. Ncfe8:;?.n«y ht:>y^ 

(0 0 3 1 ] ^fc. XD-y hS^*^2S. 8# - • - 9 

3 0^[^«{CS^LTa' fflO#lg;:?«f^fiK^n, TsO-y 
h#^7:;^6S, 1 2# • • -9 6S07.D'V 
$nrc3RJSf¥tC;feV^T. S^Ji3 0^fH|4.$tc^igUT 
b' fflcD^^7!?^f^flt$n. hS^3i?MS, 1 0# 

T, &S^3 OS:l^«tCSISLTc' ^(D^W:^^^^^ 

[0 0 3 2 ] Ol^T, |^-#ifelt0^^i5ctI/1='ti.«^.^S 

4^tt.#i:S^fi. 116(w^^?n'©3ffl5!SrL^^^t5^-^-^' 
;H 0 0^ffl^^T}T^:)tT^o 3f§3^mi^lSffi^ — 

1 0 ott.. eieics^^nsct^tw, »^i±,*^ia^&ssi 

5^ — ^:f;n 0 1 3O(Dzg0^5Sffl^iS^i$'— 



;H 0 2 i:^^e>«5£SnTVi^. •ftt.^^Saffl^SS^' 
tffOfi^ffiOXUTfPS^n, 3^<7:)^^)tl 0 1 a<i:l 

^(7)ct:ft,ir5i#aaL.ij-K 1 0 1 bT^^isttenxu^. 

^LT. S^M-lOlafi. 3 0(D4^i4,#.Na, Nb. 

N c \znz-\^xm'n^ \zz7.uvv\±v ^xmi 6 nr 
jmM^^'t^WiUE(D^wM^Mmz^^yK \ 02a 
UT. 3oa5SOjK^a^^iss^^^-^:^;n 0 2 7&«, ji 

^^RSiiS'-a^;H 0 ItCjffe&ttmSil 0 3tC<fcO — 

[0 0 3 3] -^LT. mi^^3 lcD#IS$g3 1 b (h^ 
3#^<30#^Sg3 3 a<i:<^fiiJffilRl±€:ffiS$'&fc^, # 
3 1b, 33a SrS^^-ft'C- 1 5 <0— JaSffll*^ €> 7— 

2 bi:m4#^<;D#«IS83 4 a<hcDfiiJ®I^±€:efi^$"fr 
^l^j^ 3 2b. 34a ^B:£?-^4l^ 1 5 aSfld 

OlSJS€:ff^. -PV^T, fi-S'&>i'l 01a<i:a*§, b*i 
:fecfciC/ctg<7:>#ja<:Oc{'i4,^Na. Nb, Nc^OfltJMH 
±;:?^SgET^<:k^tC3ffi3SS^^^^~^-t-;H 0 0$: 
a^^Sc'O 1 ScD-iSffiflfCiEfiU, S-S^-^^t i 0 1 a t 
tIatt.'SN a , N b . N c <i:;O^BS^»'L- 1 5 (O— fiSfiijTi^ 

omi^*k^*2#«a3 1, 3 2<^#^$g3 1a. 3 2 
a .hS'&K- 10 2a 4:OfiiMI^±^^'S*'li:* #»a83 
la, 3 2a chS'&H- 1 0 2 a ^^^B^^^'il^ 1 5 O— 

^^^n-So is»stc, bffl, c*S(^^»<o^ii5i:t;c» 

2#l*3 1. 3 2<D#*t$g3 1 a, 3 2 a iz^^M" 1 0 
2 ai:;!^^Z-i:7}ga(CckDSStS^'&$n, l^-Slfe/gO 

7:?^6:^<^^ 3ffi5!St#^ 1 6 o^^*^#e)n^<, -^ur. 4^tt 

,#,Na, Nb, Nctt«i4-^iS^^&SSi$^-^:^^H 

0 ltcJ:0«^6gtCglK*n, l*c?Dc|ii4^#,5|#aiLU 
— F 1 0 1 bf::^<!:*bnTi/i'5o 

[0 0 3 41 ^«E)tC, Si^'&M-l 0 1 aia' ffl, b' 
^§4Dci:ti^c' ^§c7D#JScr)4'14.^Na' , Nb' , Nc' 

;H 0 OStHS^IS'LU ScD-iSfi'JtCiSSL, SJS'&M- 

1 0 1 aii^it.'^.Na' . Nb' , Nc' iLtm'&l'^ 

a' fflO#^<?Dmi:fecfct;^2#^3 1, 32(0 
3 1 a . 3 2a (i:S^>t 102a chCD{pilffi[5l±^ 
g^S-a:, #^1»3 1 a, 3.2 ailg^>t 1 0 2 a<i:;i»^ 

Sn, l^-#«!iiSO«SIS$noc Isl^itr. b' ffl, c' 

1 :feckI^B 2 #^ 3 1 , 3 2 <7D#iaSS 3 1 
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a* , Nb* , Nc' itt^\±.^.f&mm±&mi^-^'rji^ 
[0 0 3 5) cntccfco. ia2 4ocka^igi3tc^$n^ck 

^^#e>n^o &MCD3ffi!^fiS#^l 6 0 3ffi5^0Il 
6 l7!?^5l.^}imM^Tl 2 OgOfifflS^^ 

6 0\t. SVi{C3 0SO{iffiM^t):pT®^ 

<D^^}^.\t. ^- K 2 9 ^it\^x^m,m 1 2 ow^ 

[0 0 3 6] II17!7M^4#^3 1'-'3 

^-rs-?-n^'ncofg^ 3 o ti, i -^cdx uvvxh^.-h-^ 
^nxvi-s. -en-?n<^3SS3 on. 6;:^D^yh^tc. 
1 2 #1^3 2 iii^m^^Ti 8 os-rnTse#is 

$nTl.i-5). ll3#»3 3tS4#|ft3 4ttt 

m^^-ei 8 osmTKe^^^nTVi-So ^t^. s 

5O5Sffifl!llcSaiLTtfT03I^n:?tlgl8 3 0 
O^— >SB3 0 a;&^n'1';pX>K^JgfiEUTLi^« -td 

Z3<;i/X> KSI 1 6 a. 1 6 b€:J^5£LTUi^o 

[0 0 3 7] ©^^8coMil:::5a(c-:5i.:»TliI8 

OA, 9 0BS:{^ST^. C<^5T0S^XglC;feViT, 

^itB.(Dv-\^M^B^LTi^^. mi o^fecty^mi i 

^> #^7*>-fe>7'U 9 0 A, 9 0BcD-:5C0#JgBtC5g 

ntzfk^-3 6z:mmz&LmL'^'t<'t^rzist>\Zs m^T 



yir>yU9 0A, 9 0B«f^ffl^3 0 0t:T10^^rBl 

-Sn^Xv^Z. i?->gB3 0 aTa^SnfciI^ffl3 0 
b*^6 7.D»y (6P) TE?y$n/t5pffitt>'^iS' 

->iztfrK)mm^^nxi^^^. ^lx. mv-^vm^^ 

863 Ob*^ i^->gS3 0 atCckO, 9S^3 Ocoti 

(w) ^jresnxu^^o #«7*;/-t>:^U 9 0«, d 
co<i:5^t>'l^-->{Cf^^$n;^2 2^CD^^3 O^mi 3 
tC^^tl^JzpiceXDy hb:u/?r&LTSi^gS3 0 

b imt^xs^^i-^ixtt^mm^ 1 7. d >;/ h t: ^^-r-r^r 

0<^«fiB35^#«7*7-fe>yU 9 OA. 9 0 B<^Mffi<Q(aS 
ffliJtw6*roStilSnTl/^^, Sfc. :$'->ffi3 0a)^« 
#^7»yii>yU 9 0 A> 9 0 B<DWimm\zm^i\^t\X 
iE^'J^nrVi^. /i^, SI 3lc^$n^ci:'5lw6XD 
y hfc'»3'^r6UTiSj»«3 0 b^SlaTiSJ0S?nfc5S 

m^^Ti 8 osrnTv^^o sfc> -^j^f^^^ 

h3 6 ad^Eff^CDt;*;/^ (SaftT3 0S) T 

i-3 6€:f^SiT^. 
[0 0 3 8] -eUT, 01 SCO (a) 
fC, < >->^ 1 9 3 6 COT. D h 3 6 a 

^S$n, 2M<D^II7-;/'t>::^U 9 0 A. 9 0 BOS 
lEj»8BS:#7.a'y h3 6 arttcSfeXif UAn^. m 
{3ci:0> mi5(D (b) <3^$n^cJ:p*c. 2m.<DMB 
7yil>Zf'J9 OA. 9 0 B;&t0t-L^3 6{C|gS$n^. 
Cim. fg» 3 0 C0IS»8B 3 0 b [i, ^>z^ilU-^1 
9 (C«fcOS^'6 3 6 (h^fe^^nTAD*:/ h 3 6 af^dg:^' 

^S3^c4*36^TlR^rtsnTVi^o ov^t, ^i^3 6^A 

«), -5-(^«ffill±*^SS-&TjgS^LT. 015 (c) 
H^$ti^<^-5lc, R1S4^:cD^*i^3 7 tft^o &^l>36 

ay hi saizmm) ^t^mmmmm^tiur). ^(^§b 

PSB3 6 b^lfilSSB3 0 bCD::;^n*y 

s p c c«*ffis UT7i^R««(o^i^3^et'L^ 3 s\zm 

7!)^-<*:{b$n;tg^^S^'L^l 5&#^. -^-UT. IB]-^ 
S3 0C0MSBPI±€jg^LT, l^-;^Dy 
nfcmi7!;M^4#^c3 1-3 4*^-5-n^'nit$'-><D 

':/-b>yj9 0A. 9 OBCDSU-KgBS:«]»fL, BSS 

#ittzgt)^^L';t?t, !Z7fr,S^mm^-^i^Jll oo^m 

i^xm-St^&of&^^r^tiihiZs 

T. 2 fflco 3 ffi3S«L#^ 1 6 0 

[0 0 3 9 ] ZCDct-^lC^Sc^nfc^i^ffiSJS^m^T 

A'J vyU>i^9€rtfrLT@G^=3<;H 3lZ«S&$ 



*#fT4#-03l55534 



9 V-y 



37 2Q<DjK^ms2 2t)^j>imzmm^ri. i&yj<D^-- 

X>KP1 6 a€:i^aiU. SP^?L 1 b cfc DnS^tcSfffl e 

[0 0 4 1] C(7:)<fc'5fc, ;ic^^sg<o?g«ii tCcfcntf. 

1 6 1 3 0 SS^I^'C^ 1 5 

h^fCXD^y bis artTT^n-/ hSS:&rS3{Cl*3JB<h^ 

S4#^3 1 --3 4$:WLT^^^. -^UT. ||1#*S3 
1 (m3#^3 3) €:17.D-/ hfc'*y^-C6*iH9»JUT 

m^tircmi#^^<^^ ^1^^3 1 (SS^ISS 

3) fc^Uxxm^^Ti 8 osTnTse#s^nfcm 

2^IS3 2 (^4#^34) * i;^P'V he-y^TS* 

lEJ'JLTm^nfcm 2 mm^toy^xm^-^nrz 2 m 

(3D#«S7'y-fe>:^U 9 0 A. 9 0 B^^l^Tt^^^. -^U 
T, 2m(7)#^7^y-fe>yU 9 0 A. 9 0 B;!?^@«^& 
/L^l 5(Cg:^[^tC2^lJtZ#^$nTi.^^o 
C0 0 4 2]-ec:T% #^7'yt:>yU 9 0 A. 9 OB 
^^^^^'61 5JC2?iJ{'#i^-r ^C<hT, 6ffl5^a)B 
m^mmi 6 1 1 5tI#^^n^C<h{I/ci 

?fic;D#l^7^yir>:/'J 9 OA, 9 0 Bm<om^^^fi^2 

tim(Dmi^^^mK}^^ (C2.3) {^ictofrt^n. im 

#t{fe5igD^SIg (C,.i) (C^0fT^nT(.^^O-C, zgo 

jgias&7i^'a*Tmse/<£^iii:ni:§, -entccfco, mom 

J^O 56 3 0 CO §1 # 0 b ^ffl frf COfPII*^^ L < 
0 3ffi3cfifi#l9l 6 0tC:fett'5€-fflCOl^-#it!lZgOJg^ 
-SCOT, S'|§0|wl-#«!lzgbffasS^S»'r^c:i:^f<iB 



IS 1 6 ^mgiri>m 1 7iM^4#«a 31-34 «^ti-^' 

;?c > h 5 4 5 1 ;&^"::>* «8S5 5 4 

80*M14S:¥U<f6]±S-&^::<h7J>^T#^o S 
3-<;UX>K75«9!l^3 0<^5^->BB3 0 a-e«^$ 
n^(?DT% n'r;UX> 1 6 a. 1 6 btc4bnt^i^^ 
*mti»17!7Sm4#ja3 1 - 3 4 (7>SfflaBI^±(^«^eB 

ICci; -5 SeS^tS^ <^ m ^ 3 as ft 14 O ST fflJ ;^ ^ Cl 
[0 0 4 3] Sfc, ^1^3 OA«»f®ffiJK{C»J«$nTVi 

\^Wi^4^xnt>irvc^^^<r>x. ^^f^.^^iSL't ^^W^ 

M^n^o ^fz. *tt.^5l#£iSLU-Kl 0 1 bT&^tpii 
,«S^IS^&JSS^-^^>'H 0 IJC^VtetlTV^^CD 
X. 3 3ffl3£git#Sft 1 6 0 (O^^^mSk^^tl-^ ^ U - K 

1 <iig0^iSm^)SSi?-^±^H 0 2 i:;!?^*«e^i±8t]ii 
1 0 3lCctO-**^{CJBffi$nTV>SO'C, 1S0 3*§52 
grt#^l 6 0CD^^gl*f^lg^::i5^'^T5^-^-:^;^€:iESr^ 

[0 0 4 4] -^fz. W^,M:b'^ht^^2'i^(D%mTv^> 
:/'J9 0A, 9 0 B$:2yiJtC3£'^T@^^ei'L>l 
□ -y h 1 5 atCjf A"e#^<7)T% iS'SO^fl^'fei^P^ > h 
5 4^1 *T:::>7v □ -y h twSAT^Se5SS?FTtctb'-^T, 

-fe>7'U9 0A, 9 0 B€:it^ggB3 0 b|Wl±$:^§?tLT 
fij^^ J: -5 UTfi*aT#^"r S Z. LX^Wi\Z'i^^<t^ 
Ctfi^X^^. ^fz. :i(DMm(DB.mi\ZJi^m^=?'S 
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{t. a^^;e?^e^C-5#^7'y-fe>:^U 9 OA. 90BS: 
lS.':fj{^<D&i*L-3 6<D7.0y h 3 6 alcMn8B3 Shib^i 

T^^o -^CT. ^vLv3 6cr)ggDgK3 6 bOMQ-tffi€: 

SB 3 6 b<DMDT|-}iS:3SSl3 OOAU'y hm-^^-^m^ 

fc, ^-friri^j?^ > h 5 4 <D J: 5 1 5 cott:^ 

fS]tC}»-pT;^Du/ his af^lZ»U3itlj£:>^7!?%V^C7D 

[0 0 4 5] z(oj:v\zm^'^nrzm^^s^^m^m 

^T. a-f;i/X>H;6^ai«l3 0<O^'~>ffl3 0 a 
T«^e.n^<7)T. a-r;UX>KPl 6 a, 16btr:fe 

6 a. 16b«. >SB3 0 a$:;i::^fS3fci2?«JUT« 

^^nxv^^o c:nfCcko. *#-fe:t5^pt>h5 4oiaBB 

5 4 bIwi±:&ig'&bTi/i^«e*(Dn-f ;i/X>Hf¥irtt:'< 
m^^l&K-v^^. z.ti{zJ^o. a-i';ux>Kif 1 6 

[0 0 4 6] ^fz. 4^(Dm^3 0 7!>^7.D V h 1 5 af^ 

ics:;&(63ic 1 ?yizE?'J$ti. 3 0 a*^s:&fp]^c 

Ki$16a, 1 6 b^«s£'r^^'->ffl3 0 a;;?^^n^' 

a, 1 6 bc^HS^Sc'LU 5<^$IS®;!)^e)C02£BiS$«:<£ 
<T^>S)o -^O^g^. :3'r;i/X>KI^ 1 6 a. I6bic 

-5 (SSc $ i± ^ - <i: # S . 

[0 0 4 7 ] ^fc. m^^^^bl 5(D$S®ffi«JTtlT05g$ 
nfc^->SB3 0 a7!?^'6;^D*:/ hSinfeS^c^AP^v h 
1 5 aP^\zmU^BtLXW^S^tltz2'^(D\^^^&3 0 
b^a^y{Ci^g!LTi/5^. ZtilZ<i:0. ^^(DO-{AX 

0 atiSElZiBS|s|-?g?^;cjg3ET#^« -^LT, 
>SB3 0 a*BS|Bl-»tfclCJ&fi£T?)C:i:T% gPt>zi-f;W 
X>Flll6a, 1 6b$:«3E'r^^'->S&3 0 aerjl 



6a. 16 b<D|^S<ilS8Si:^^j-^)^:&[fi3<^iadbA^ffllA 
en^CDT, [El^7<hn-f>/VX>Klll 6 a. 16b 

t#en^. t$^->SB3 0 a;5^)^::^f6}{CgirBlL, 7!i^ 

tP. ;J^->883 0 ara<J!)^PpW/l^rf6]iCSSI»|— tCj^fiES 
nxii^tDT. r3-r;i/X>KSl 6 a, 16b!*j^<753i 

tz. ^^->m^3o aif)mm—mmz^gi:^nxm:f3\^ 

\zm¥il^tlxm^l^tlX^'^^<DX. €':$^->gB3 0 ate 

^^f^&mmm^ttSiO. $&lca^;ux>K»i 6 

a, 1 6 bir:^^^^^!^^*^!^^^^:^^^. -^nJCJcD. 

B^^#^i ex(ommt. ^^->U3o afi^^^m 

icStlSiSn, ^blCpgn-f ;WX>h*»l 6 a. 16b;5^ 
[0 0 4 83 t^tz. h 1 5 aOMPffil 5 bcOM 

iSS 0<O^^£tSU35^Baih$tl^<i:<i:^lC. MOSB l Sb 

0 b;(?^:g:*^J^»T®;c?^ja$nTli^OT% iE^gB3 0 b 
£>;py M 5 arttCitXSL3ti:^lC, fi^SB3 0bO 
9xmmm^7.uyVl^mz^r>1tfmilzUr>X\^^^. d 
ntl^tO. AO*:; M 5 al^(ri5tj'^^^3 OOc^a^ 

mu3otA-s^-^W(D^mm^\zm^^rix\^^^(Dx. n 

-f;Ux>K^«ffiT^:^->S63 0 b35>^^><^SS:.^®fS^^ 

^. $b{c. :g:5-f^»T©cDSj2^S:S-f^i^fT(ciBS'r 

^CiT. — >ig3 0 bKc7)Kifs^^5t«T#, 

X> 1 6 a. 16 bf^^(^?&3®<^aaS:^ffilw-C 

^')Dm^m\zm^'&t\.x\*'^^^(Dtvx\^'^^ffi. s««b 
3 0 b cD^f® ^:f5mmm\z^R^r. ^:^m(Dm 

[0 0 4 9] ^tz. 7 co^SScA^ 1 6 T , 9 6® 

CD7.P'> h 1 5 af)^m^'=F&.'L-l Sizm^^^y^XM^ 

$nTi^-5. IP'S, sje^^^i 67!»^JK^$n^;^a'y 

h^:fymmmn^rzr) 2x^0. m'^\ziiL^m^h-:>x 

iHS$nfc2M<?D3ffl35ffi#^l 6 OSrWLTU^cD 

Bmtii&m^iE^^m\zm<'t^zt*^x^. ism 

Sfc, a7JC^$n^<t^)lI. mi7iMm4#^3 1- 
3 4^ffl?«JiC«^LT«J5£$nZi®S^#«l 6 I7S^3 
*:^::?aS^^^nT2M0 3*S32grt#^l 6 O^SlJSE 
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2 m.(D 3 ffl3£crL#IS 1 6 0 ^^^n^etlMf^i^ 1 2 

1 6 0 (N) 7^^y-( K 2 9 LT§«^ 

1 2CO|±l;^?^?-tcS^^nT;/V^0OT% ^fe^mEEcT):^^ 
#"cJ:3!lft^W^fCfJjffl bT, 2000'-'2500rpm 

[0 0 5 0] Sfc. :3<;UX>Kf¥l 6 a. 16btd:. 

1 6 a> 16 b<i:<DPBl<D^#ir;5«/h$Vn Hri-f ;UX> 
HP16 a. 1 6 b0^t*t^^B§^U<. t!^^^), r77>5 

>KI¥l6a> 1 6 b;&Vt^>;^S<?&aiSn, 

[0 0 5 1 ] 3<;pX> KS 1 6 a. 1 6 bOf^ 

>h'SFl6a. 1 6 bcoI^S^iJ^iSfiKt* -SISSSS 07&^[sJ 

>KP16a. 1 6 bOF*gSfi«S:ffifi)c-r^^^3 Ot&^Wi 

— =j<;ux> 1 6 a. i6 
^(i:;=^a3is^sis:^f^ Srtn^ ^tcD^p^yjf^iz mm l r 

(0 0 5 2] s>:z, 3I<>l^x>H^^^/^@^^8co$fi 
:?5rfi]S$7!^^#-;u:37 2 0. 2 i<d(i&:^i(S3SS cfcO/h$ 



5;)^{Hie^7(7)ia5^a8B(cStj-enTt.i^«^. 7 7>tt 
itifJJtc a -r ;ux > K 75^nc t/^<?5T% iiaStrL?:?^ U < $ 

[0 0 5 3] fji^s ±t^^m(Dmm 1 
;n 0 2 <h*^i6g^tt8tsi 1 0 3 fCck 0 -mzm^^ nx 

l^^t>O^LTVi^75t, 1^1:$^ — ^:^;H 0 K 1 0 2 ft 

mmixit. ^^i7^msmmo&m^m:^(^izs TsO 
[0 0 5 4] mm<Dmm2, 

mi 7iic:<^^a^co^Sgcoj^Sg2tz^^$:f^^32DfLS!m 

#• • • 9 i^(D7.uy hmzm^^^ntim^m\z^^^ 
X. 7sUvh^^<D%^»(r>2^mt^^i}&a^T^%l^ 

193 l<75#^«83 1 bit, >^D!j/ h#-^<^)6 1#<?:)3S^ 
ft!i;^^^]Sttsr^m3#^3 3 C7:)#j|^^3 3 a<h;J>^^gO^ 

S^6D6 l#<;D2#«67&^?»@aif '5»2#^3 2<^)#«| 
ig3 2bi:, hS^co 5 5 #0 3 #%75^ 652 tiiT 

^m4#^3 4<7:)#|g$a3 4a<h;^^2S0^l% (l»^S% 

O Ig^A^eiiffi-r-S^l^iSS 1 (D^^JSS 1 a <h> 
X o hS^OD 5 5 1 ^^t^ 63£atl-r 2 #j|g 3 
2<D^*&5g3 2 aii^^^ffiOi^S (H— Sft&SO SSSC 
,.,) $^^0 Z.n\Z^D. ^l73?M^4#|g3 1 — 3 
4;!?WJtClg^enT, 4 5'-><7:)lffl5j^C0@S^#ja 
16 1, ID-^afflO^^T&^fgJSE^tlSo C<7DB#, 

h#^c06 7#(^4#^75^e5gaJt'^^3#|g3 3 
iaa3 3b<!i. XD^;; h#-^<D6 lS0 4#Jte7:?^e)5Sai 
r^m4siilft3 4 0#jia5SJ_4b.i:;&^. afflO#»<7)P 
ttlUil^ (Oa) (Na) i^i:^, 

(0 0 5 5] Isl^SJC. ;^D»y hS^?^^'3#. 9S - • • 
9 3#a)7.D*y hStC#|gSnfclR^SJZ*5V^T, XD 
V h#^<^6 3#CD2#S6:^^b]Stti-r^^2#^3 2(D 
#iaSg3 2b<f:, 7.D'y HS^OS 7#(75 3S^;i^^e>3g 
ai'r^||4#^3 4C0#^J«3 4a(i:?&«zg»DJS^ 
#ft6zgO^«SC2.3) ^n, OV^T% 7.n'yh#^c?D5 
7S<75 2#il!i:6^e)5£tars^l#ia3 lom^^z l b 

1^3 3(0#^^3 3 ath^^zgQ^lg (Si^^S^zS 0 
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untCctD. Bl7!?Mll4#Sa3 l-3 47:?WJtC 

5^3 2(3D#ISSa3 2 a i:. 7. □ h##0 5 1 ScO 1 # 
%;!)^b@aii-^^l#^3 10#iSS83 1 at^^ bffl 
O^jacoPffiUI^ (Ob) i5ck^4'ti.#. (Nb) i/j: 

[0 0 5 6] a\Zs :7say l-S#^«5S, 1 1# • • 

SaiT^m3^^3 3c^#^^3 3 ai^^zgO^^ 
5 3 #© 2 SBaif 2 #«l 3 2 <D#S« 3 2 

mm 3 4 (omm^ 34at'^mr) ^m k> ^ 

SH7!»^^,3£tiJT^^ 1#IS3 1 (?D#^iS3 1 a -h. T^n-y 
(.§^(754 7#c7>l#Sfe?J?^65gtiJ-r^^2^^3 2 
i»ag3 2a<h75^«Oe«l (f^-#«iZgf3S«C,,,) $ 

CtilZ^r)^ ^1737Sm4#^3 l-3 4:d«ia^iJ 
ICjgJt^nT, .4>-'>CDc*§0#^;^?^Ji^^)c$n'2)o ^ 
fc. ?.Uy hS#<D5 9S<0 4#«i;&^e>]SaJ'r^^3# 
^3 3(;0#^a3 3 bit, ::^ny h#-#t^5 3S®4» 
i&;0^?)}S£ti"r^^4#^3 4CD#^ii^J_JLb<t^^* c ffi 
O^iSOaUiLjta (Oc) :fe,tU^*14.*i (Nc) tU 

[0 0 5 7] co^oizm^^nrza^com^^^zjf^c 
^<ommz^^^^ms^mK>^^Sic^,^\t. 

enxv^^. ^fc, SOCOPttlLgSO a. Ob, Oc;ej^ 
XOiXay hlify'f&Z^^f^tX. t^lZ. 2^<D^m 
j^N a , N b , N c ^ 1 0 7> D K t' 5^^iCSit b it 

[0 0 5 8] ^tz. 7.ay h§'#7t)^2S, 8# • • • 9 

2^<D7sDy hmizm^^tiTzmm^iz^id^^x. 

3 o^mmizmmiyX^^' ^commm^^n. 7.uy 

h^^f)^4^s 10#- • • 9 4#cD7.D>y hf$fr#g 

'^nrzmum\z:idi^x. ^mm3o^mmiz^mLx 

• • • 9 e^oTsOy hm\zm^^titzm^m\z^i^ 
X. €^m^3Q%mm\zfstSiLxc' ^<Dmmm^^ 

[0 0 5 9] z<Dnm(Dmm2\z^n\i. 3ts^mmm 



<D-t?. m»i^m^^i^±xt^tth\z. D-f;vx>K 

[0 0 6 01 fct^fe, ±iajlSg<^J^^2Ttt, 

Sri&m^ii^'^m:^(^iz4 7.oy h\dy^xm^ir^h 
[0 0 6 1] nMo)mm 3 . 

flg^c43^t•2>@^^««<^ 3«i^a)ig«g«S8&K^T^>iE 

T. y^D-; hS-t^e 7S6D2SS6:d^bSair^Si# 
^3 l<^«i»«3 1 bt, >#-^cD6 1#<D3# 

ife;5^bSttiT^^3#^3 3<0#^ai«3 3 a <i::;!?^2gO^ 

S^<D6 7«CD4S%*^effiai-r^m3#iBl3 3<7)#iS 
i^3 3bi:> h#^c^6 1 #<D4#%;5^6$£ffiT 

^%4#^3 4 CD^i^^ 3 4 b ch^^zSOiS^ (ms^ 

mommc^^^) sn, se>fw, TsUyhm^coeifir 

.<0 l#*7^^63Sai-f l#^3 1 CD#^$g3 1 a 
7.ay h»-^CD5 5S(^ lSife;0^baai-r^m2#S3 
2<;0^««3 2a<t;&*«i9ieil (ra-#*«0»i8SC 
,.,) $n^« cniCcfcO, ^17!iM^4^^3 1-3 

4 7&^iEy'jicg^$nT, 4i$^->(Di^^(Dm^'f-mtSi 
16 1, H3-&affl(^#«i3j>^fgj5e$n^. c:<?3BS, xoy 

h§^06 l#0 2Sife7;?^^>S£il1-^^2#^.3 2<D# 
^^3 2b<i:, 7.D^>^ h##<^5 5#<7)3#%;;>^e)]i£a 
r^fS4^m3 4(Dmmt»3 4att)^. affiO#«<0a 
itlL^ (Oa) :fect^/4»tt,^. (Na) tU^o 
. [0 0 6 2] i^«|tC. 7.D'> h#^*^5#, 11#- • 

• 9 s^<D7.ay hm\zmm'^titzmtsim\zi5i^x. x 

□ h#"^<7:>5 9#<^2#ffe}5^eigfflt''5^1#^3 1 
co^^ias 1 bt, 7.a:y hS-^CDS 3#03#ftfe7:)^b 

jffifflr'5)«3^ii3 3(Dmmi3 3atf)mo^m m 

5 9S<39 4Sil!i7:^^bjffiit5"r^^3#ilS3 3<7>#^«3 3 
bts 7.D-> hS^OS 3ScD4S%A^eKai'r^^4 
#^3 4 CO#^i« 3 4b tt^mK^m^ (|Wl-§^zg 0 S 

S^>tC, 7.P*> hS^O^S 3#0 1# 
^;&^eiSffl"r'5^1#ja3 ICD^SI^S l ai, ;<a:y 
h#^CD4 7#CDl#ife;5^b5£ffiT^^2#J^3 2 CD# 
i^^3 2 aiS^iSOISSI (lW|-#Sfe?gO«S^C,.,) S 
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ife;&^b]ga3T'S)S4#^3 4c^#^$g3 4 ai:?:?^. bffl 
<Dm^<DOthLi^ (Ob) i5ci:^4'tt.#. (Nb) i/lc 

to 0 6 3] $6)H. hS^Tl^^SS. 9S- • • 

h#^cr) 5 1 #co 2 bSffiT -SB 2 #^ 3 2 CO 

mf^iS3 2bt. KS-§-c^4 5#<D3S*^^&Hi 

ti3T^^4#lt3 4<7:)#ISffl3 4 a <h;!?^igO*S^ (KSI 

1 SO 4 e>5£tti-r 4 3 4 ommm 345 

(h, 7.n'> h§^<?:>4 5#(7:)4#ife;!)^'E)lSaLiT^|g3# 
1^ 3 3 (Om^^ 3 3 b <h75^*zg 0 J^^S 0 ISIS 

$e>II, Xn-/ h#^cD4 5»<Dl»afe 
;5^b5gttJT^|g2#^3 2C0#IS)«3 2 a (h, T^n-yh 
S-^c^ 3 9 #0 1 b32 tfif 1 mm. 3 1 CD#^ 

flS3 1 ai:7;i^st?^igi (m-»mmo'^mCy.^) $n 

cntCcfcO. ^17!jMm4#|g3 I'-S 4 7^^yiit3 

fc, XD-y hS^C0 4 5S<^2#S6:^^6jEtt;T^mi# 
Ig3 1 (^)#«8^3 1 bdb. ;^D:y hS^(D3 9S<^3S 
^;!j^63itl:JT^m3#st3 30#^j®3 3 a (h?!?^. c 
O^^OnaiUI* (Oc) (Nc) (i:;:*: 

[0 0 6 4] Z.(DJiZ>\,zm^^tirzam(D^m. bffiCD 

tCStte>nTl^^'5« 3OC0DtaL«0a, Ob, 

^,«^.Na, Nb, Nc feST^n-y hti^y^^CISttenx 

[0 0 6 5] ^fz. 7.ay h§^^^'2#, 8# • • -9 

3 0«:|5]tStClg^UTa' fflO#Jft7ii<JgSc$n, TsOy 
hS^7(?^6#. 1 2S • • • 9 6S(7)Xn:y 

b* mom^tm^^n. 7.D«y h#^^^4S, 10# 

• • • 9 4^<D7.ay h^lZm'^^ntzW^UlZ:^^^ 

X. ^m^3Q^wim\z$i'^Lxc' ^(D^mm^^ 

(0 0 6 6)SeoT. Z,<Dnm0mm3\Z:^\.^Xh. 3 
i§^mm'^(D^m(Dm-^M^mK}'^'^7b^8 7.ay b\zy 

C <i:nt < EST -5 d i:3&«T#So 



[0 0 6 7] ||j5S<^J^^.4. Hi 9«CCD^0^(7D^;^<;) 

i^^(Dm^=f'm^i 6 1 Ati, -en-^'ni 2^co^^ 3 

0;!)^?);S:Smi7^Mm6#ia3 1-3 et)^im^^nx 

D^y h#^CO lH^Tl/^b 9 l#^T6:;?.P^y h^fe^tC. X 
o-/ h 1 5 art<;) iSS&t 2#«ii:^3£St-a?'5)i:r)J3 
j6#€UT*g^$tlTl.^^. |I2#^3 2«, ^^3 0 
^. 7.au/ hS-^co l#;!i^6 9 iS^TeT.D'y 
JI, 7. D 'y h 1 5 a P^<D 2 1 Sjfe<i: ^rS^StzS^-S 

<i:-5tz&##LT«fi!c^nTl^So ^3#^3 3Ji, IS 
m30^. 7.D-y K#^C0 1#;i?^e 9 l#^T6Xa»y 

h:fe#lC, >^Dv h 1 5 a|^(^3S%<i:4#%i:€:32S 
lCSSc:t5(Ci&##UT«l5£^FnTl^^, m4#«a3 4 
^S^3 0^. T^D^y hS^CDl#75^6 9 1#^-C6 
XD«yh43#{C, 7.nu/ M 5 al^c7:)4Sjte^3»a6(i: 

IS 3 5 ^i. 3 0$. X D -y hS-^cD 1 StJ)^ 6 9 1 # 
^T6Xny h^fe^tc. XOy h 1 5 artCD5#%<i: 6 

^6#^36tl. ^^30$, XP-y h#^CD l#75^e> 
9 lS^"C6XP:y h;fe^tC. XP*y h 1 5 a|^0 6# 
i6 a: 5 S«l<i: J: -5 fC&## LT«f nx 
li^o cntCctO. Bl7bMm6#^3 1 — 3 6{^, ^ 
n^'n. l*CD^^3 0€6XP*y h^tCXP^y h 1 5 

[0 0 6 8] ^UT. S^^I^^L^l 5CO-aMtw43Vi 
XP^y hS-^<D6 7#<?:)2S%7!r^e»]ga:3t-^|gl# 
1^3 1CD#^^3 1 b^. XP^y h#^0 6 1#C0 3# 
i(fe7i^b5gffii-^m3#^3 3(;5#jaig3 3 ach7!)^2gOS 
IS (BSS#S6SO*g^C2.3) xn*yhS^06 
7§0 4#ite:d^^J5aiT^m3#lt3 3(^#|g5g3 3 b 
XP^y h#^c7)6 l#<7)5#^;5^6Sai-r^m5# 
i^3 5CQ^^)«3 5 a<h7!)^zgO^^ (IS!$%Si&z£ 0 iiS^ 

C4.5) ^n, t:>^iT% xp-y hS^coe iS<;o2#% 

635^1-^^2 #19 3 2(?D#^^3 2 b<h, XP^yb 
#^0 5 5SC0 3Slt!l*^bSaiT'5»4#^3 4(7)#Jg 

$S3 4 a<i:7ji^'zgo^jg imm^^mKiSsmc,.^) ^ 

XPiy h§^0 6 l#0 4S^^^t>5Sfcfcir^^4# 
^3 4C0#^«g3 4 bi:. XP -y hS^CD 5 SSc^D 5 S 
it!i;!i^e>5£aa-r^^6#^S3 6 0#^ig3 6 ac!:7!?^igOg 
m (R«#«fciS 0151^04.3) XP^y h 

S#(D 6 1 #0 1 SS!l75^ e>5i£ti^^S 1 3 1 <^#^ 
$S3 1ach, XP-y h#-^c?:)5 5#C0 l#it!i/-!>^bl£ai"r 
^m2#^3 2(0#JS^g3 2 a<t73^'2gO*S^ (i^l-Sltii 

1^3 1-3 6;!>WiJ(cS^^nT, 6 iS^->(D I ^»<D 

@s^-#^i 6 1 A, En-6affl(;)#^*^j^fit$n^o z 
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#iS;^?^^?iffii±I'f ^^6#IS3 6CD#^5S3 6 b @ 

e lAc^pasui® (oa) 43cki;^*i4.^ (n 

a) 

CO 0 6 9] 7.n.y h#'^;i^^5#. 

;&^«b5i{±JT'5^1#^3 10^^iS3 1 bi:, T.a^^'K 

s^co 5 3 mo 3 mm^i^mttir^m 3 #j» 3 3 o^in 
^3 3 a<h7!?^jt»:)ssi^ mmm^mommc2.^) s 

n. XP^;/ h#^0 5 9»(^4#ife;&>e)5SaiT^^3# 
It3 3<?D#«j!S3 3 bi:. -XP^y hS^<7)5 3S<D5S 
ife;i)^e»|2tB'r^B5#^3 5 0D#^$g3 5 a 

S^O 5 3 SOD 2 bSffit* -2)^ 2 #«l 3 2 <^#ia 

^3 2b<i:. y hm^(D4 7 ^COBSrm^^mmT 

^m4mm3'^ommti^3 4 atif)mKimm 

^«E)5£tij"r'5m4#S3 4<D#^Sf3 4 bt. ;^D*yN 

4 7 #C0 5 e>ffi£iJ-r 6 #S 3 6 

^3 6 ath^^iSO^S^ 01^^04.5) $ 

n, 7.P';/ hS-%<^5 3Scoissfe*^esa3"r 

^^1#^3 1C7)#^^3 1 ai:. ;:^Du/ h#-^cD4 7 
#C5 1 SJtfejJ?^ 6)55air 2 3 2 <D^mi» 3 2 at 

jiO. ^1 T^mm 6 3 1 - 3 6 ;e?^fi3?'jcg^5S$n 

V V%^(Oh 9SCD6S%;&^6SfflT^S5#»3 50 

ai'r-2>^6#l83 6CD#^iffi3 6 bi:;^?^ b*8c^#*|cp 
□ taUia (Ob) (Nb) 
[0 0 7 0] 7^UyVmmf^3^. 9# - • • 

9 3#<J5;^P*y hS{C#geti;t^^S¥«Ci3t.iT> Wi2 
^\Z7h'^t\^i.o\Z. 7^UvVm^<D^\m(D2m^t^ 
e]S£ii"r^ll2#^3 2 0#ll|i^3 2 bt, 7.P>:/ h# 
^CD 4 5 #C0 3 SiiU;!!^ b^ffi-r 4 3 4 c7:)#^^S 
3 4a<l:*^ffi0iS^ (l»«SmSO^«C2.3) Sn, 
T^Uy h#^C^5 l#0 4#ite^^eSaii-^^4#^3 
4C?D#IS5S3 4bi:. 7. a h#-^<?:)4 5 §<D 5 Sife?!;^ 
?>52£tir'5^6#«3 6CD«I85»3 6 a <i:;&^igOiS«l 

^(?[)4 5#c^2#ii6;i?^b5£aiT'5Sl#^3 1 (D^W^ 
3 1b<i:. 7.a-y h#^<^3 9S<7)3Sil!i^^'&jgaif ^ 
m3#?S3 3CD#«S5ag3 3 a<i:;e^^'zgOiS^ (R^Sife^g 
OiSsgCj.^) 7.P*y hS-^<0 4 5§CD4Sife;6^ 

'i5g£yr^^3#sa3 3 0#s8MJ_3Jb<i:, ;;^Pu/hS 
%(03 9#(D5Silfe75^b5gffl-r'5^5#Sg3 5CD#^J® 
3 5acb;i>^zS0i^^ (»i*#%zgO«iSSC4.5) 



2#^3 2<0#SI1^3 2 at, XP h#-^cD 3 9#<7:) 
\mm^^^^r^%\mU3 lCD#«5ffl3 1 a<i:*^2g 

o^is (i^-s«!iiSOjg^c,.,) $n^, cinjwct 

mi7iMm6#JI3 1-3 ^im,n\z^^^^x. 

5 1 6 Si^fc*^ eSfflT^^ 6 3 6 CO#|g 
»3 6b<i:> T^P^y hS^c;:)4 5#(7)6§i:W^6StiiT 
^«5#«3 5(D#jaffl3 5bt;!>^, cffl<D#S<DPttS 
L« (Oc) ^cfcL^*1t.« (Nc) <h:^j:^o 
[0 0 7 1] Sfc, ;^P':/ h##;&^2S. 8S • • • 9 

3 O^R^lC^^UTa* fflO^^^^J^^^n. XP^y 
hS-^A^6S, i2S- • • 9 6S<;o;^nu/ 
Snfc|giB«tC*tiT. #9g»3 0 SrloieSfClg^LT 
b* t§a)#^;^^?^^$n, ;:^P*y h#^*^4#, 1 0§ 
. . . 9 4#C0XP*:; H¥tC#S$nfc*^f*tc^V^ 
T. &IR«3 OS:ra«tra«IUTc' ffi<^)#a;&«»J5ES 

to 0 7 2) C:C!)lllSOJB«4Ttt. 2|aCD#«87!yfe 
>:/U 9 0 At lM(^3#3S7*>'-t>yU 9 0 Bt€:@S 
^&'L>1 5lwS:3^l6]tw3 3^J{C#SbTVi^. ^UT, 1 

(C,.j) (CckO lffic^#i»7 
^vir>:/U 9 0 Ai^co#i^ra1^^^L> 4:^moBg^# 

>:rU 9 0Ara^<ki;«a7*>-fe>:/U 9 0 A. 9 0B 
Pr1(;D#^PBl^^^ LT 6 ^—>(D 1 ffi^J-CDS^^^^ 1 
6 1 A^J^jSL/TU^^o -^UT. 3^§5S8fL#|gCD^fflcD 
|S]-Si6iS0fi« (C,.|) ;i)^8;^D*y he^j/^^TEJiJ 

[0 0 7 3] ^^(Di&ms. m2 i\t^(o^m(omM<o 

3R:*^v'aiJi^<^*6Stt«tflii 0 4T^:-;uH$n. #a 
i&(Dmgiit±tmm<Dmmi i:mmizm0i^tix^^ 

[0 0 74] CCD|ISS<0?g®5irJ:n«, lll7!;S*4 
3 1 - 3 4 cD^iBra±cO«^a6, 0 f^m 

1. 1 0 27!j^f6^<48tBgl 0 4fCiOffiSSnTV^^CD 

^&mm^\^±^n^tt^\z. mmiz^^m-^uo 

[0 0 7 5] U^. ±U^m&<DWMT\t. 77>57&^ 
^r-7.3F^lCffilSSnTl.^^t)OtUTl^'S>;^^. 77> 

\tMmm^m?^nm(D9v\zm^<D^^tti^'oxmu.'t 

6 5^->- 4^->^^ZJ^2i^-y<Dh(0\Z'D\^^XISim 



$#l?*#-03 155534 



15 V-y 



[0 0 7 6] ^Tz. ±Bd.^mt&(Dmux\t. jK^mm^ 
iti IBS e nr v ^ ^ ^t, :? 7 > ^ y — u fiij *ces u 

Pal ^/Jn^ < -r ^ ch fc ct -D T, CadiTi^^Vj: < Tic ^ (^T, 

mBwn9:&mtitt^&<rj:^(Dx\ mmoi^m^^i^-'trji 



(0 0 7 7] 

mm(Di^^] z(D9^mt. &.±<D^z>^z^f$.^tix^'^ 
^<Dx. ^rfiztzm^n^^of^n^^mT^. 
[0 0 7 8] z.o^m\z^rvii. wji^\z'ms^xuy 

$ ;^f63 tc Jl (h^ S cb fcS? -5 «fc 3 $ tlT 

t?.mmr-j'^>:f ^}\'±. i^^mf)^^->m\z^y)mf^i^ 
m.t^w.t^m^-ym\z^K^7sU^v hm'^-:f5^\zP^m 

m^^^-S.\zi^^J;:r>\,Z'ri^^nti/\^->\zm^^ti 

^ LT-htBiai^gE^mi3iT§5^U LT7^^^^l^»f7!>^, 1 X 

t^^mzm^j:vizmmi.xm0Z^tirzif^-><Dfs 

:ii&»iin^nxrji^w>im^UL. ±t^m^^m^:^ 
oy h^m\z±tzxny hP^X7.uy hsi$:;&f^(crts 

t9\'mt^^mzm^J:o\z. 7!^^o. ±IB^1#^<J:II 

8 omr^i^x^tRmmux^^^nrzi^- 
>(DfS2mmn7.ay hy^^y^-v^timmxuy hsc 

u ±ti@^f-mmit. mmmv^nmoTsUy h^^t 

^^mm^AX 1 2 OS^fflMOfe^ 3ffl32D6#Sat:i 
*S5£$n, ±IB#^7*7-t:>y»Jl^<7)f^-t9*r«^-r'2) 
±12^ 1 #^<i:±IBB 2 #^i:;6^^n^'n|5l-#ft!iT|il 

(.^-So ciniCcto, zi^j\^x>piz^i't^i^^i3?fxi!)^m 

<il:&[^CiBaT#, a-f ;ux> KOS^coii:^^^^ 
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[0 0 7 9] W;&f^tc}2u:^7.D-7 h*iJl:^i*ifc 

t; V ^-c^»i&^^tiitnim0i'b*^ 6 •& r ® 

OiS®#J<!5±E7> D h^T'Sr OiicJ R^iS:^ n y 

t:t. ia:i^8S:a^>»-vg8tri:Qa ia^iaTR>r^:^a"./ Hif 
» aijTB?. j^ij \.Ttz^ m^^m <. 1 X □ -v h fcf -y ^ro 

-rc^snr hig,af^:^n-y ^& >lglS^»^a?.yll#n-^«lE£ 

si2>J:-5tc, ifs^i^Mtm^ft-ei 8 osr 

UTSK«^L.TSIfi£^5nfc 1 :?-><D^ 2#i^*s 1 
D h tf f^-r±8BBfS:X D "hS t U;*|SiJ'iS2F'J 

2 og{a:«ll05**3ffl3?SJ#ie!C«lE£$ia, ±ts^«i 

[0 0 8 0] ff^. KtP.^jgr< n^lSti^grfflcD_htP.^^ 
')i^c7)|gl-ffi»aE<?-ra±§P.mi^j^g¥3^|j:±§g|g2^ 



2 #^«rit?^iJtcMJIUT 4 rJ'-XD^iKftiSlBK^nT^* 
[0 0 8 1] Sfe. ±fB3ffi32Sit#Sro&ti(i, 2 a© 

±iB#a7 •yfe>r u Pa^cD±iam 1 a^z^m 2 

[0 0 8 2] ^fc, ±IB3ffl32giE#^<0€-*itt. =&m<0 

±iB^tiS7-y-k>:^'j F»3©±iBm 1 n^iffs 2 m^om 

n, A^^, 2iaa>±tB#^7-;/-fe>::^«JFBio±SBlgi* 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

(57) [Claim(s)] 

[Claim 1] The stater of the AC generator characterized by for the 1st coil of the above and the 2nd coil 
of the above which are characterized by providing the following, and with which each phase is 
constituted from an electrical angle by the three-phase-circuit line winding which has phase contrast 120 
degrees, and constitutes the same phase in the above-mentioned coil assembly to be connected by the 
same address passage coimection at the same address, respectively, and to arrange the same above- 
mentioned address passage connection of each phase by the slot pitch 4n or more. The stator core of the 
shape of a cylinder which the slot prolonged in shaft orientations becomes from the layer-built iron core 
formed in the hoop direction in the predetermined pitch. [ two or more ] The strand which consists of a 
successive hne is turned up out of the above-mentioned slot by the side of the end face of the above- 
mentioned stator core. It has the stator winding which consists of two or more coils which are looped 
around and become so that a inner layer and an outer layer may be taken by turns in the slot depth 
direction within the above-mentioned slot for every nimiber of predetermined slots, two or more above- 
mentioned coils It consists of at least 1 set of coil assemblies which folded up two or more above- 
mentioned strands simultaneously, and were formed, the above-mentioned coil assembly A bay is 
connected by the turn section and arranged by the predetermined slot pitch. And the two above- 
mentioned strands formed in the pattern shifted so that this adjacent bay might take a inner layer and an 
outer layer by turns in the slot depth direction by this turn section The strand pair which comes to 
arrange the above-mentioned predetermined slot pitch staggering ****** bay in piles mutually One slot 
pitch is shifted at a time, and a same number pair array is carried out with the above-mentioned number 
of predetermined slots, and it is constituted, the above-mentioned coil assembly The 1st volume track 
group which comes to arrange the 1st coil of I turn constituted by looping aroimd so that the above- 
mentioned stator core was equipped, and might be taken tiie above-mentioned strand in tiie slot depth 
direction within the above-mentioned slot and a inner layer and an outer layer might be taken by turns 
for every above-mentioned number of predetermined slots by one slot pitch by the same number as the 
above-mentioned number of predetermined slots. Constituting a pair with the 2nd volume track group 
which it comes to arrange by the number as the above-mentioned number of predetermined slots with 
the 2nd coil of 1 turn which consisted of the 1st coil of the above, and an electrical angle by shifting 180 
degrees and carrying out reversal looping aroimd same at one slot pitch so that may be taken the above- 
mentioned strand in the slot depth direction within the above-mentioned slot and a inner layer and an 
outer layer may be taken by tums for every number of predetermined slots, the above-mentioned stator 
winding is the slot of n ********. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the stator structure of the AC 
generator for vehicles especially carried in vehicles, such as a passenger car and a truck, about the stator 
of the AC generator driven with an internal combustion engine, 
[0002] 

[Description of the Prior Art] the side elevation showing the important section of the stator of the 
conventional AC generator for vehicles with which drawing 22 was indicated by the Japanese patent No. 
2927288, and the conductor applied to the stator of tiie conventional AC generator for vehicles with 
which drawing 23 was shown in drawing 22 — the perspective diagram, drawing 24 , and drawing 25 
which show a segment are the perspective diagram which looked at the important section of the stator of 
the conventional AC generator for vehicles shown in drawing 22 from front and rear **, respectively 
The stator 50 is equipped with the stator core 5 1 , the stator winding 52 around which the stator core 5 1 
was looped, and the insulator 53 with which it is equipped in slot 51a, and a stator winding 52 is 
insulated to a stator core 5 1 in drawing 22 or drawing 25 . Two or more stator cores 5 1 are formed in the 
hoop direction in the predetermined pitch so that slot 51a which is the layer-built iron core of the shape 
of a cylinder by which the laminating was carried out in piles, and is prolonged in shaft orientations may 
carry out opening of the thin steel plate to an inner circvunference side. Here, corresponding to the 
number of magnetic poles (16) of a rotator (not shown), 96 slot 51a is formed so that 2 sets of coils of a 
three phase circuit may be held, the conductor of much short length [ stator winding / 52 ] — a segment 
54 is joined and it is constituted by the predetemiined coil pattem 

[0003] a conductor — a segment 54 is what fabricated the copper-wire material of the rectangle cross 
section by which pre-insulation was carried out in the shape of abbreviation for U characters, and is 
inserted two [ at a time ] in every [ which was left 6 slot (1 pole pitch) ] two slot 51a from rear ** of 
shaft orientations and a conductor — the edges which extend to the front side of a segment 54 are joined, 
and the stator winding 52 is constituted 

[0004] concrete ~ slot 51a of 6 slot remote each class — setting ~ one conductor — a segment 54 with 
the 1st position from the periphery side in slot 51a of rear ** to one it inserts in the 2nd position from 
tiie periphery side in other slot 51a — having ~ one more conductor — the segment 54 is inserted in the 
periphery side in other slot 51a to the periphery side in slot 51a of one to the 3rd position, and the 4th 
position from rear ** then — the inside of each slot 15a ~ a conductor ~ four bay 54a of a segment 54 is 
arranged together with one train in the direction of a path and the conductor which extended from the 
periphery side in slot 51a of one from the 1st position to the front side — the conductor which extended 
from the 2nd position to the front side from the periphery side in slot 51a besides 6 slot remote from slot 
51a to edge 54b of a segment 54, and the clockwise rotation ~ edge 54b of a segment 54 is joined and 
the outer layer coil of 2 turns is formed fiirthermore, the conductor which extended from the periphery 
side in slot 51a of one from the 3rd position to the front side — the conductor which extended from the 
4th position to the front side from the periphery side in slot 51a besides 6 slot remote from slot 51a to 
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edge 54b of a segment 54, and the clockwise rotation - edge 54b of a segment 54 is joined and the inner 
layer coil of 2 turns is formed furthermore, the conductor inserted in slot 51a of 6 slot remote each class 
- the outer layer coil and inner layer coil which consist of segments 54 are connected in series, and the 
coil for one phase of 4 turns is formed the same - carrying out - a conductor - it shifts at a time one 
slot of slot positions where a segment 54 is inserted, and the coil of 4 turns is formed by six phases, 
respectively And three-phase-circuit [ every ] alternating current connection is carried out, and these 
coils constitute the stator winding 52 which consists of 2 sets of three-phase-circuit line windings. 
[0005] thus, two conductors inserted in slot 51a of the same group by rear ** of a stator core 51 in the 
constituted conventional stator 50 ~ turn section 54c of a segment 54 is arranged together with the 
direction of a path Consequently, turn section 54c is arranged by the hoop direction at two trains, and 
constitutes the coil and group of rear **. On the other hand, in the front side of a stator core 51 the 
conductor which extended from the periphery side in slot 51a of one from the 1st position to the front 
side - the conductor which extended from the 2nd position to the front side from the periphery side in 
edge 54b of a segment 54, and 6 slot remote slot 5 la - with a joint with edge 54b of a segment 54 the 
conductor which extended from the periphery side in slot 51a of one from the 3rd position to the front 
side - the conductor which extended from the 3rd position to the front side from the periphery side in 
edge 54b of a segment 54, and 6 slot remote slot 51a a joint with edge 54b of a segment 54 It is 
arranged together with the direction of a path. Consequently, the joint of edge 54b is arranged by the 
hoop direction at two trains, and constitutes the coil and group by the side of a front. 
[0006] 

[Problem(s) to be Solved by the Invention] the short length conductor by which the stator wmdmg 52 
was fabricated as mentioned above in the stator 50 of this conventional AC generator for vehicles in the 
shape of abbreviation for U characters - the conductor which inserts a segment 54 in slot 51a of a stator 
core 51 from rear **, and extends to a front side - edge 54b of a segment 54 is joined and it is 
constituted Then, since the jomt of edge 54b to which the insulating coat disappeared was arranged to 
the hoop direction and the coil and group by the side of a front were constituted by soldering and 
welding, it has the coil and structure which are easy to corrode with water-ed, and the corrosion 
resistance was very low. Moreover, the coil and the group have the structure where joints are easy to 
short-circuit 96 joints since it consists of joints of two trains, i.e., 192 places, and it was easy to cause 
short circuit accident, moreover, many short length conductors - the segment 54 had to be inserted in 
the stator core 51, and edge 54b had to be joined by welding, soldering, etc., and workabihty had fallen 
remarkably moreover, a conductor — the amount of pushing to slot 51a of a segment 54 needed more 
than the shaft-orientations length of a stator core 51, tended to attach a blemish to the insulating coat, 
and was reducing the quality behind a product Furthermore, at the time of junction of edge 54b, the 
short cfrcuit between the joints by the solder lappet or welding **** occurred frequently, and mass- 
production nature was falling remarkably. 

[0007] moreover, the conventional stator 50 - setting - a conductor - edge 54b of a segment 54 - the 
part - a fixture - clamping - the peak section - soldering - it was welded and joined Then, between 
joints was narrow, while a coil and height became high, since the clamp area by the fixture was needed 
upwards and bulging of the soldering section or a weld zone arose, moreover, a conductor - the case 
where edge 54b of a segment 54 is welded - the temperature rise at the time of welding - a conductor ~ 
a segment 54 will soften and the rigidity as a stator will fall Consequently, when the conventional stator 
50 was carried in the AC generator for vehicles, the leakage reactance of a coil and the coil of the 
section increased, the output got worse, and the draft resistance increased, the wind noise got worse, 
rigidity fell further, and the reduction effect of a magnetic noise had decreased. 

[0008] This invention uses the coil assembly which arranged tsvo or more coils of 1 turn which consist 
of a successive line, and constituted them in view of the technical problem of the above Prior arts. While 
reducing the junction mosquito place in a coil end remarkably, and raising a corrosion resistance and 
insulation, and raising the looping-around nature to the stator core of a coil and assembly nature and 
productivity improving Arrangement of the connection section between the coils which constitute a 
three-phase-circuit line winding is devised, and it aims at obtaining the stator of the AC generator with 
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which the short circuit between the connection sections is beforehand prevented, and improvement in 
reliabiUty is achieved. 

[Me2s for Solving the Problem] The stator core of the shape of a cylinder which the slot to which the 
AC generator concerning this invention extends in shaft orientations becomes from the layer-built iron 
core formed in the hoop direction in the predetermined pitch, [ two or more ] The long strand which 
consists of a successive line is turned up out of the above-mentioned slot by the side of the end face of 
the above-mentioned stator core. It has the stator winding which consists of two or more coils which are 
looped around and become so that a inner layer and an outer layer may be taken by tums in the slot 
depth direction within the above-mentioned slot for every number of predetermined slots, two or more 
above-mentioned coils It consists of at least 1 set of coil assembUes which folded up two or more above- 
mentioned strands simultaneously, and were formed, the above-mentioned coil assembly A bay is 
connected by the turn section and arranged by the predetermined slot pitch. And the two above- 
mentioned strands formed in the pattern shifted so that this adjacent bay might take a inner layer and an 
outer layer by tums in the slot depth direction by this turn section The strand pair which comes to 
arrange the above-mentioned predeteraiined slot pitch staggering ****** bay in piles mutually One slot 
pitch is shifted at a time, and a same number pair array is carried out with the above-mentioned number 
of predetermined slots, and it is constituted, the above-mentioned coil assembly The 1st volume track 
group which comes to arrange the 1st coil of 1 tum constituted by looping around so that the above- 
mentioned stator core was equipped, and might be taken the above-mentioned strand in the slot depth 
direction within the above-mentioned slot and a inner layer and an outer layer might be taken by tums 
for every above-mentioned number of predetermined slots by one slot pitch by the same number as the 
above-mentioned number of predetermined slots. So that may be taken the above-mentioned strand in 
the slot depth direction within the above-mentioned slot and a inner layer and an outer layer may be 
taken by tums for every number of predetermined slots And the 2nd coil of 1 tum which consisted of the 
1st coil of the above and an electrical angle by shifting 180 degrees and carrying out reversal looping 
around constitutes a pair with the 2nd volume track group which it comes to arrange by the same 
number as the above-mentioned number of predetermined slots from one slot pitch. The above- 
mentioned stator winding is constituted by the three-phase-circuit line winding in which each phase 
which has the slot of n ******** has phase contrast 120 degrees by the electrical angle. The 1st coil of 
the above and the 2nd coil of the above which constitute the same phase in the above-mentioned coil 
assembly are connected by the same address passage connection at the same address, respectively, and 
the same above-mentioned address passage connection of each phase is arranged by the slot pitch 4n or 
more. 

[0010] Moreover, the stator core of the shape of a cylinder which the slot prolonged in shaft orientations 
becomes from the layer-built iron core formed in the hoop direction in the predetermined pitch, [ two or 
more ] The strand which consists of a successive line is turned up out of the above-mentioned slot by the 
side of the end face of the above-mentioned stator core. It has the stator winding which consists of two 
or more coils which are looped around and become so that a inner layer and an outer layer may be taken 
by tums in the slot depth direction within the above-mentioned slot for every number of predetermined 
slots, two or more above-mentioned coils It consists of at least 1 set of coil assembUes which folded up 
two or more above-mentioned strands simultaneously, and were formed, the above-mentioned coil 
assembly A bay is connected by the tum section and arranged by the predetermined slot pitch. And the 
two above-mentioned strands formed in the pattern shifted so that this adjacent bay might take a inner 
layer and an outer layer by tums in the slot depth direction by this tum section The strand pair which 
comes to arrange the above-mentioned predetermined slot pitch staggering ****** bay in piles mutually 
One slot pitch is shifted at a time, and a same number pair array is carried out with the above-mentioned 
number of predetermined slots, and it is constituted, the above-mentioned coil assembly The 1st voliraie 
track group which comes to arrange the 1 st coil of 1 tum constituted by looping aroimd so that the 
above-mentioned stator core was equipped, and might be taken the above-mentioned strand in the slot 
depth direction within the above-mentioned slot and a inner layer and an outer layer might be taken by 
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turns for every above-mentioned number of predetermined slots by one slot pitch by the same number as 
the above-mentioned number of predetermined slots, So that may be taken the above-mentioned strand 
in the slot depth direction within the above-mentioned slot and a inner layer and an outer layer may be 
taken by turns for every number of predetermined slots And the 2nd coil of 1 turn which consisted of the 
1 st coil of the above and an electrical angle by shifting 1 80 degrees and carrying out reversal looping 
aroimd constitutes a pair with the 2nd volume track group which it comes to arrange by the same 
number as the above-mentioned number of predetermined slots from one slot pitch. The above- 
mentioned stator winding is constituted by tfie three-phase-circuit line winding in which each phase 
which has the slot of n ******** has phase contrast 120 degrees by the electrical angle. It is connected 
by the same address passage connection at an address which is different by the interphase which the 1st 
coil of the above which constitutes the same phase in the above-mentioned coil assembly, and the 2nd 
coil of the above adjoin, and the same above-mentioned address passage connection of each phase is 
arranged by the slot pitch 2n or more. 

[001 1] Moreover, at the contiguity address, the coil in the same coil group of the above-mentioned 1st 
volume track group or the above-mentioned 2nd volume track group which two or more above- 
mentioned coils consist of two or more sets of above-mentioned coil assemblies, and constitutes the 
same phase in two or more sets of above-mentioned coil assemblies crosses, and is connected. 
Moreover, the above-mentioned stator core is looped around 2 sets of above-mentioned coil assemblies 
in the direction of a path together with two trains, and each phase which constitutes the above- 
mentioned three-phase-circuit line winding connects in series the above 1st and the 2nd coil around 
which the same slot group was looped, and is constituted by the coil of 4 turns. 

[0012] Moreover, the above 1st between 2 sets of above-mentioned coil assemblies and the coil edge of 
the 2nd coil are connected by two contiguity address passage connection, and the above 1st in the 
above-mentioned coil assembly of one group and the coil edge of the 2nd coil are connected by one 
same address passage connection, and each phase of the above-mentioned three-phase-circuit line 
winding is constituted by the coil of 4 turns. 

[0013] Moreover, the above 1st in the above-mentioned coil assembly of each class and the coil edge of 
the 2nd coil are connected by one same address passage connection, respectively, and the above 1st 
between 2 sets of above-mentioned coil assemblies and the coil edge of the 2nd coil are connected by 
one contiguity address passage connection, and each phase of the above-mentioned three-phase-circuit 
line winding is constituted by the coil of 4 turns. 

[0014] Moreover, the above-mentioned stator core is looped aroimd 3 sets of above-mentioned coil 
assemblies in the direction of a path together with three trains, and each phase which constitutes the 
above-mentioned three-phase-circuit line winding connects in series the above 1st and the 2nd coil 
around which the same slot group was looped, and is constituted by the coil of 6 tums. 
[0015] Moreover, the same above-mentioned address passage connection crosses, and it is carried out 
using the metal terminal for connection. 

[0016] Moreover, the coil edge which constitutes the neutral point of the above-mentioned three-phase- 
circuit line winding is connected using the metal terminal for neutral point connection. 
[0017] Moreover, the neutral point drawer lead is formed in the above-mentioned metal terminal for 
neutral point connection at one. 

[0018] Moreover, the above-mentioned metal terminal for passage connection and the above-mentioned 

metal terminal for neutral point connection are unified with the insulating resin. 

[0019] Moreover, connection of the above 1st and the 2nd coil is performed by arc welding. 

[0020] Moreover, the cross-section configuration of the above-mentioned strand is an abbreviation flat 

configuration. 

[0021] Moreover, the mould of the coil end of the above-mentioned stator winding is carried out with 

the insulating resin. 

[0022] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
about drawing. 
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^ ...tinn showing the composition of the AC generator for vehicles which gestalt ^.^'^^f^ 

The cross section showing mc wiiinuM ^^^ti»tinn of this invention. The perspective diagram in 

of operation requires for the g^^talt 1 of implem«rtaU^^^^^^ P P 3 

which drawing 2 shows the stator of this gf emtor^^^^^^^^ ^^^^ 
shows the important secUon of the s^tor of tos g«^«J^t^^^^^ generator for 

drawing 4 explains the connection state for one P^^f^^ for a three phase circuit of 

vehicle! The front^iew w^* w^^^^^^^^^ ^.^^^ ^ / 

the stator wmding in this AC generator lor yc > ^ ^ three-phase-circuit alternating current 
the stator of this AC generator for X^l^^l^^^.^^^J^f^i^^Sp^cess of the coil assembly which 
connection and dmwing? are drawings f>^lr»^f drawing 9 of this AC 

vehicles, and (b of (a) of drawmgJO )/*«^!,»^f. ^^^^^^ to this AC generator for 

drawing s^^o-j"^^^^^^^^^^^ Sii'is the plan. THe pe^pective 

vehicles, and (b of (a) ot drawing 11 ) 01 constitutes the stator winding by which 

diagram showing f'-^,^^Xr^,^^,'^^L drawings explaining *e 

brackets 1 and commutator side bearing ^'^^'f j «ade fro^^^ ^ 
surface of a case 3 and it Ld L c'r^i^tSS bracket 2 

shaft 6 is supported by *J '^t riid of^s ^aft 6^d the rotation torque of an engine can 

possible .^^^^ a belt (not shown). The sUp ring 9 which supplies cuirent to a 

be transmitted now to a shan o inroui^i d u k . < by the brush holder 1 1 arranged in the 

rotator 7 fixes to the other end of a shaft and »t ^s con^^^^^ HITOSHIKU 17 by which the 

case 3 so that ttie br^h 10 -^Pj^ ^^/^^^^^^^ 8 wi attached in the 

brush holder 1 1 is pasiea. u j„^^h m the stator 8 to a direct current m the case 3. 

which rectifies the ^^'^^^SO^^^rodno^^^ ^^^^^^^^ ^^^^^^^ 

[0024] A rotator 7 is formed so that the rotator ^o" |f J 20 and 21 of the couple in which a 
Lid this rotator coil 13 may be covered, and it 13 presser-foot-stitch- 

engaged, and they have tixea at me snan o. r- u. , formed in the end face of 

?~;efSTSBSST9 witti wMch k is equipped in each slo, 1 5a. and a stator wmdmg 1 6 and a 
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stator core 15 are insulated electrically as shown in drawing 2 and drawing 3 . And the stator winding 16 
is eauipped with 2 sets of coil assemblies 90 arranged in the direction of a path by two trains. It consiste 
of two or more coils which the wave volume was carried out and were looped around so that one straiid 
30 might be turned up out of slot 15a by the side of the end face of a stator core 15 and the coil assembly 
90 might take a inner layer and an outer layer by turns in the slot depth direction withm slot 1 5a tor 
every number of predetermined slots. And 2 sets of three-phase-circuit line windings 160 which carry 
out ihree-phase-circuit alternating current connection, and mention two or more coils later using the 
terminal 100 for three-phase-circuit alternating current connection are constituted. In addition, Oa, JJb, 
Oc Na Nb and Nc among drawing 2 and drawing 3 The lead wire and the neutral point of each phase 
of 1 set of three-phase-circuit line windmgs 160 are expressed. Nabc one - a set ~ a three phase circuit - 
- a line winding ~ 160 ~ the neuh-al pomt ~ an outgoing line - expressing ~ Oa ~ ' -- Ob -- ' ~ Oc ~ -- 
Na - • - Nb ~ ' ~ Nc ~ ' ~ Expressing the lead wire and the neutral pomt of each phase of 1 more set ot 
three-phase-circuit line windings 1 60, Na'b'c' expresses the neutral point outgoing line of 1 more set of 
three-phase-circuit line windings 160. Moreover, Cl-1 expresses the same address passage connection 
section of the 1st comrades mentioned later, and C2-3 express the 2nd contiguity address passage 
connection section [ 3rd ]. Here, corresponding to the number of magnetic poles of a rotator 7 (16), 96 
slot 15a is formed in the stator core 15 at equal intervals so that 2 sets of three-phase-circuit line 
windings 160 may be held. That is, the number of slots of ******** is 2. Moreover, the copper-wire 
material of the long pictiire which has the cross section of the rectangle by which pre-msulation was 
carried out, for example is used for a strand 30. , , • j -^u 

r00261 Below the coil structiire of the stator winding 161 for one phase is concretely explained with 
reference to drawing 4 . The stator winding 161 for one phase consists of the 1st or 4th coil 31-34 which 
consists of one strand 30, respectively. And from No. 1 of the slot number to No. 91 , a wave volume is 
carried out and it is constiUited so that the 1st coil 31 may take one stiand 30 every six slots and may 
take an inner circumference side to the inner circumference side in slot 15a to the 1st position, and the 
2nd position by tiims. From No. 1 of the slot number to No. 91, a wave volume is earned out and it is 
constitiited so tiiat the 2nd coil 32 may take a strand 30 every six slots and may take an inner 
circumference side to the inner circumference side in slot 15a to the 2nd position, and the 1st position by 
tiims. From No. 1 of tiie slot number to No. 91, a wave volume is carried out and it is constitiited so that 
the 3rd coil 33 may take a sti-and 30 every six slots and may take an inner circumference side to the 
inner circumference side in slot 15a to the 3rd position, and the 4th position by timis. From No. 1 of the 
slot number to No. 91, a wave volume is carried out and it is constitiited so that the 4th coil 34 may take 
a sti-and 30 every six slots and may take an inner circumference side to the inner circumference side m 
slot 15a to the 4th position, and the 3rd position by tiuns. Thereby, the 1st or 4th coil 31-34 constitoites 
the coil of 1 turn which is looped around and becomes so that may be taken one sti-and 30 in the slot 
depth direction within slot 15a and a inner layer and an outer layer may be taken by tiims every six slots, 
respectively And in each slot 15a, a stirand 30 arranges the longitudinal direction of the rectangular 
section in the direction of a path, and is arranged together with [ four ] one tirain in the direction of a 
path Henceforth, the position of the strand 30 in slot 15a is called 1st street [ 2nd / 3rd / 4th ] from an 
inner circumference side. In addition, althou^ not illusti-ated, every one slot 15a looped around a stiand 
30 is shifted, and the stator winding 1 61 for six phases is formed. 

[0027] And coil edge 31b of the 1st coil 31 which extends from the 2nd sti-eet of No. 67 of the slot 
number to the end side of a stator core 15, Coil edge 33a of the 3rd coil 33 which extends from the 3rd 
sti-eet of No 61 of the slot number crosses, and is connected (contiguity address passage connection C2- 
3) subsequently Coil edge 32b of the 2nd coil 32 which extends from the 2nd stireet of No. 61 of the slot 
number. Coil edge 31a of the 1st coil 31 which coil edge 34a of the 4th coil 34 which extends from the 
3rd sti-eet of No. 55 of the slot number crosses, is connected (contiguity address passage connection C2- 
3) and extends from the 1st sti-eet of No. 61 of the slot number further. Coil edge 32a of tiie 2nd coil 32 
which extends from the 1st stieet of No. 55 of the slot number crosses, and is connected (the same 
address passage connection CI -1). Thereby, tiie 1st or 4th coil 31-34 is connected in series, and the 
stator winding 161 for one phase of 4 hims, i.e., tiie coil of a phase, is formed. At this time, coil edge 
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33b of the 3rd coil 33 which extends from the 4th street of No. 67 of the slot number, and coil edge 34b 
of the 4th coil 34 which extends from the 4th street of No. 61 of the slot number become the lead wire 
(Oa) of the coil of a phase, and the neutral point (Na). 

[0028] In the strand group in which similarly the slot group of No. 5 and ... of No. 1 1 No. 95 was looped 
around the slot number as shown in drawing 5 Coil edge 3 lb of the 1 st coil 3 1 which extends from the 
2nd street of No. 59 of the slot number, and coil edge 33a of the 3rd coil 33 which extends from the 3rd 
street of No. 53 of the slot number cross, and are connected (contiguity address passage connection C2- 
3) subsequently Coil edge 32b of the 2nd coil 32 which extends from the 2nd street of No. 53 of the slot 
number, Coil edge 31a of the 1st coil 31 which coil edge 34a of the 4th coil 34 which extends from the 
3rd street of No. 47 of the slot number crosses, is connected (contiguity address passage connection C2- 
3), and extends from the 1st street of No. 53 of the slot number ftirther. Coil edge 32a of the 2nd coil 32 
which extends from the 1st street of No. 47 of the slot number crosses, and is connected (the same 
address passage connection CI -1). Thereby, the 1st or 4th coil 31-34 is connected in series, and the coil 
of b phase of 4 turns is formed. Moreover, coil edge 33b of the 3rd coil 33 which extends from the 4th 
street of No. 59 of the slot number, and coil edge 34b of the 4th coil 34 which extends from the 4th 
street of No. 53 of the slot number become the lead wire (Ob) of the coil of b phase, and the neutral 
point (Nb). 

[0029] Furtheraiore, as shown in drawing 5 , it sets in the strand group in which the slot group of No. 3 
and ... of No. 9 No. 93 was looped around the slot number. Coil edge 32b of the 2nd coil 32 which 
extends from the 2nd street of No. 51 of the slot number, and coil edge 34a of the 4th coil 34 which 
extends from the 3rd street of No. 45 of the slot number cross, and are connected (contiguity address 
passage connection C2-3). subsequently Coil edge 31b of the 1st coil 31 which extends from the 2nd 
street of No. 45 of the slot number. Coil edge 32a of the 2nd coil 32 which coil edge 33a of the 3rd coil 

33 which extends from the 3rd street of No. 39 of the slot number crosses, is connected (contiguity 
address passage connection C2-3), and extends from the 1st street of No. 45 of the slot number fiirther, 
Coil edge 31a of the 1st coil 31 which extends from the 1st street of No. 39 of the slot number crosses, 
and is connected (the same address passage connection CI -1). Thereby, the 1st or 4th coil 31-34 is 
connected in series, and the coil of c phase of 4 tums is formed. Moreover, coil edge 34b of the 4th coil 

34 which extends from the 4th street of No. 51 of the slot number, and coil edge 33b of the 3rd coil 33 
which extends from the 4th street of No. 45 of the slot number become the lead wire (Oc) of the coil of c 
phase, and the neutral point (Nc). 

[0030] thus, in the coil of formed a phase, the coil of b phase, and the coil of c phase, each phase is the 
same ~ a connection address is the 1st same street, and address passage connection Cl-1 is prepared in 
eight slot pitches Moreover, three lead wire Oa, Ob, and Oc is formed in eight slot pitches, and three 
median-line points Na, Nb, and Nc are also fiirther formed in eight slot pitches. 

[0031] Moreover, it sets in the strand group in which the slot group of No. 2 and ... of No. 8 No. 92 was 
looped around the slot number. In the strand group in which each strand 30 was connected similarly, the 
coil of a' phase was formed in, and the slot group of No. 6 and ... of No. 12 No. 96 was looped around 
the slot number Each strand 30 is connected similarly, the coil of b' phase is formed, each strand 30 is 
similarly connected in the strand group in which the slot group of No. 4 and ... of No. 10 No. 94 was 
looped around the slot number, and the coil of c* phase is formed. 

[0032] Subsequently, the same address passage connection and neutral point connection are explained. 
These same address passage connection and neutral point connection are performed using the terminal 
100 for three-phase-circuit altemating current connection shown in drawing 6 . The terminal 100 for 
threerphase-circuit altemating current connection consists of a metal terminal 101 for neutral point 
connection, and three metal terminals 102 for passage connection, as shown in drawing 6 . The metal 
terminal 101 for neutral point connection bends metal rods, such as copper which has a rectangle cross 
section, processes them, and is produced, and piece of three jimction 101a and one neutral point drawer 
lead 101b are prepared. And piece of junction 101a is prepared in the hoop direction by eight slot 
pitches corresponding to the three neutral points Na, Nb, and Nc. Moreover, in metal rods, such as 
copper which has a rectangle cross section, it bends in the shape of a KO character, and the metal 
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terminal 102 for passage connection is produced so that it may have piece of junction 102a to ends. And 
three metal terminals 102 for passage connection are united with the metal terminal 101 for neutral pomt 
connection with the insulating resin 103 so that it may be arranged by the hoop direction by eight slot 

m033rAnd after making close the sides of coil edge 31b of the 1st coil 31, and coil edge 33a of the 3rd 
coil The fused junction of the coil edges 31b and 33a is carried out by arc welding from the end side of 
a stator core 1 5 Moreover, after making close the sides of coil edge 32b of the 2nd coil 32, and coil 
edge 34a of the 4th coil, the fiised junction of the coil edges 32b and 34a is carried out by arc weldmg 
from the end side of a stator core 15, and contiguity address passage connection of each phase is 
performed Subsequently, the terminal 100 for three-phase-circuit alternating current connection is 
arranged to the end side of a stator core 1 5 so that the sides with the neuti^ points Na, Nb, and Nc of the 
coil of each piece of junction 101a, a phase, b phase, and c phase may be close, and the fiised junction of 
each piece of junction 101a and the neutral points Na, Nb, and Nc is carried out by arc welding from the 
end side of a stator core 15. Moreover, the 1st of the coil of a phase and the sides of the coil edges 31a 
and 32a of the 2nd coil 31 and 32 and piece of junction 102a are made close, from the end side of a 
stator core 15, the fused junction of the coil edges 31a and 32a and the piece of junction 102a is earned 
out by arc welding, and the same address passage connection is carried out. Similarly, the fused junction 
of the coil edges 31a and 32a of the 1st of the coil of b phase and c phase and 2nd coils 31 and 32 and 
the piece of junction 102a is carried out by arc welding, and the same address passage connection is 
carried out. Thereby, the three-phase-circuit line winding 160 which consists of a coil of a phase, b 
phase, and c phase is obtained. And the metal terminal 101 for neutral point connection connects 
electiically, and the neufa-al points Na, Nb, and Nc are summarized to one neutral point drawer lead 

[00341 fiirthermore ~ each ~ junction ~ a piece ~ 101 ~ a ~ a ~ ' ~ a phase - b ~ ' ~ a phase - and ~ c 
- • - a phase -- a coil - the neuti^l point ~ Na - • - Nb ~ ' ~ Nc ~ ' ~ the side ~ comrades ~ bemg 
close ~ as ~ a three phase circuit ~ an alternating current ~ connection - ** ~ a terminal ~ 100 ~ a 
stator core ~ 15 ~ an end ~ a side ~ arranging - each ~ junction - a piece -101 Moreover, the 1st of 
the coil of a' phase and the sides of the coil edges 31a and 32a of the 2nd coil 31 and 32 and piece of 
junction 102a are made close, from the end side of a stator core 15, the fused junction of the coil edges 
31a and 32a and the piece of junction 102a is carried out by arc welding, and the same address passage 
connection is carried out. Similarly, the fused junction of tiie coil edges 31a and 32a of the 1st of the coil 
of b'phase and c' phase and 2nd coils 31 and 32 and the piece of junction 102a is carried out by arc 
welding, and the same address passage connection is carried out. And the metal terminal 101 for neutral 
point connection connects electiically, and neutiral point Na', Nb', and Nc' are summarized to one neutiral 

pointdrawer lead 101b. ^ , • j- i^ 

[0035] Thereby, as shown in drawing 2 and drawing 3 , the stator 8 equipped with the stator wmdmg 16 
which consists of 2 sets of three-phase-circuit line windings 160 which carried out aUemating current 
connection of the coil around which the stator core 15 was looped using the terminal 100 for three- 
phase-circuit alternating current connection is obtained. The three-phase-circuit line winding 160 of 
each class is star-type-connected so that the stator winding 161 for a three phase circuit may have the 
phase contrast of 120 degrees by the electiical angle mutually. Moreover, 2 sets of three-phase-circuit 
line windings 160 have the phase confrast of 30 degrees mutiially, and the stator core 15 is looped 
around them. And 2 sets of three-phase-circuit line windings 160 are connected to the rectifier 12, 
respectively, as shown in drawing 7 . It connects in parallel and the dc output of each rectifier 12 is 
compounded. Moreover, the neutiral point of the three phase each line winding 160 is connected to the 
dc-output terminal of a rectifier 12 through diode 29. 

[0036] Here, each strand 30 which constitiites the 1st or 4th coil 31-34 extends from one slot 15a to the 
end-face side of a stator core 15, and the wave volume is looped arovmd it so that it may be turned up 
and may go into 6 slot remote slot 15a. Every six slots, about the slot depth direction (the direction of a 
path), each strand 30 is looped around so that a iimer layer and an external phase may be taken by turns. 
And by the electrical angle, the 1st coil 31 and the 2nd coil 32 shift 180 degrees, and reversal looping 
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around is carried out. Similarly, by the electrical angle, the 3rd coil 33 and the 4th coil 34 shift 180 
degrees, and reversal looping around is carried out. Moreover, turn section 30a of the strand 30 extended 
and turned up at the end-face side of a stator core 15 forms the coil end. then, turn section 30a mostly 
formed in the same configuration in the ends of a stator core 15 - a hoop direction - and it estranges 
mutually in the direction of a path, becomes two trains, is tidily arranged by the hoop direction, and a 
coil and Groups 16a and 16b are formed 

[0037] Subsequently, it explains concretely, referring to drawing 8 or drawing 16 about the assembly 
method of a stator 8. First, as shown in drawing 8 , simultaneously, by the coplanar, the strand 30 of 12 
long pictures is bent in the shape of thunder, and is formed. Subsequently, as shown to drawing 9 by the 
arrow, it folds up and dies with a fixture in the right-angled direction, and the coil assemblies 90A and 
90B shown in drawhigJO and drawing 1 1 are produced. In this folding process, it lets out and goes 
across the specific strand 30, and connection, lead wire, and the lead section of the neutral point are 
formed. Two or more parts which extend to one flank of the coil assemblies 90A and 90B are equivalent 
to the lead section among drawing 10 and drawdng 1 1 . In addition, the coil assemblies 90A and 90B are 
identically constituted except for passage connection, lead wire, and the lead section of the neutral point. 
And in order to make easy to fabricate annularly the iron core 36 equipped with the coil assemblies 90A 
and 90B, annealing processing of the coil assemblies 90A and 90B is carried out for 10 minutes at 300 
degrees C after production. In addition, each strand 30 is bent and formed in the plane pattern with 
which bay 30b connected by turn section 30a was arranged by six slot pitches (6P) as shown in drawing 
12 . and adjacent bay 30b - turn section 30a - width-of-face (of a strand 30 - it is shifted by W) As two 
strands 30 formed in such a pattem are shown in drawing 13 , the strand pair arranged in piles shifts one 
slot pitch 6 slot-pitch staggering ******** 30b at a time, and six pairs of coil assemblies 90 are 
arranged, and are constituted. And the edge of a strand 30 has extended six [ at a time ] on both sides of 
the ends of the coil assemblies 90A and 90B. Moreover, tum section 30a aligns in the both-sides section 
of the coil assemblies 90A and 90B, and is arranged. In addition, the strand pair arranged in piles in 6 
slot-pitch staggering ******** 30b as shown in drawing 13 is shifted 180 degrees in the electrical angle. 
Moreover, as slot 36a of a trapezoid configuration carries out the predetermined number-of-sheets 
laminating of the SPCC material formed in the predetermined pitch (it is 30 degrees at an electrical 
angle), carries out laser welding of the periphery section and is shown in dravsdng 14 , the iron core 36 of 
a rectangular parallelepiped is produced. 

[0038] And as shown in (a) of drawing 1 5 , slot 36a of an iron core 36 is equipped with an insulator 19, 
and each bay of 2 sets of coil assemblies 90A and 90B is pushed in piles mto each slot 36a. Thereby, as 
shown in (b) of drawing 15 , an iron core 36 is equipped with 2 sets of coil assemblies 90 A and 90B. At 
this time, it insulates with an iron core 36 with an insulator 19, and four bay 30b of a strand 30 is 
contained together with the direction of a path in slot 36a. Subsequently, an iron core 36 is rounded off, 
the end faces are made to contact and it welds, and as shown in drawing 1 5 (c), the cylinder-like iron 
core 37 is obtained. By rounding off an iron core 36, slot 36a (equivalent to slot 15a of a stator core) 
becoines an abbreviation rectangle cross-section configuration, and the opening 36b becomes smaller 
than the slot-width direction size of bay 30b. Then, as shown in drawing 16 , after being inserted in the 
sheathing iron core 38 of the shape of a cylinder to which an iron core 37 carries out the laminating of 
the SPCC material and which it becomes, baked B AME is carried out and the stator core 1 5 with which 
the iron core 37 and the sheathing iron core 38 were imited is obtained. And the edges of the same strand 
30 are connected and the 1st or 4th coil 3 1-34 around which the same slot group was looped constitutes 
the coil of 1 tum, respectively. Subsequently, while each lead section of the coil assemblies 90A and 
90B is cut, and carrying out the same address passage connection using the terminal 100 for alternating 
current connection after carrying out contiguity address passage connection as explained previously, the 
neutral point is connected and 2 sets of three-phase-circuit line windings 160 are obtained. 
[0039] Thus, in the constituted AC generator for vehicles, current is supplied to the rotator coil 13 
through a bmsh 10 and the slip ring 9 fi-om a battery (not shown), and magnetic flux is generated. The 
presser- foot-stitch-tongue-like magnetic pole 22 of one field core 20 is magnetized by N pole, and the 
presser-foot-stitch-tongue-like magnetic pole 23 of the field core 2 1 of another side is magnetized by 
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this magnetic flux at the south pole. On the other hand, the rotation torque of an engine is transmitted to 
a shaft 6 through a beh and a pulley 4, and a rotator 7 rotates. Then, rotating magnetic field are given to 
a stator winding 16, and electromotive force occurs in a stator winding 16. While the electromotive force 
of this alternating current is rectified by direct current through a rectifier 12, the size is adjusted by the 
regulator 1 8 and charged by the battery. 

[0040] and the inhalation of air in which the open air countered the heat sink of a rectifier 12, and the 
heat sink 17 of a regulator 18, respectively, and was prepared by rotation of a fan 5 in rear ** - a hole - 
it absorbs through 2a, it flows in accordance with the shaft of a shaft 6, and a rectifier 12 and a regulator 
1 8 are cooled, it is bent by the fan 5 in the centiifiigal direction after that, the coil of rear ** of a stator 
winding 16 and group 16b are cooled, and it on the other hand - a firont side ~ setting - rotation of a 
fan 5 ~ the open air ~ inhalation of air - shaft orientations absorb from hole la, it is bent by the fan 5 in 
the centrifiigal direction after that, the coil by the side of the front of a stator winding 16 and group 16a 
are cooled, and it is discharged outside from exhaust hole lb 

[0041] Thus, according to the gestalt 1 of this operation, the stator winding 16 has two or more the 1st or 
4th coils 3 1-34 with which it is looped around and one strand 30 becomes so that it may be tumed up out 
of slot 15a by the side of the end face of a stator core 15 and a inner layer and an outer layer may be 
taken by tums in the slot depth direction within slot 15a every six slots. And the 1st volume track group 
constituted by arranging the 1st six coils 31 (the 3rd coil 33) by one slot pitch, 2 sets of coil assembUes 
90A and 90B which consisted of pairs with the 2nd volume track group which consisted of electrical 
angles by arranging the 2nd six coils 32 (the 4th coil 34) by which reversal looping around was carried 
out by shifting 1 80 degrees by one slot pitch are used to the 1 st coil 3 1 (the 3rd coil 33). And the stator 
core 15 is looped around 2 sets of coil assembUes 90 A and 90B in two trains in the direction of a path, 
[0042] Then, by looping a stator core 1 5 around the coil assemblies 90 A and 90B in two trains, a stator 
core 15 will be looped around the stator winding 161 for six phases, and it can raise assembly nature 
remarkably. Moreover, since coil connection between [ 2 sets of] coil assembly 90A and 90B is 
performed by two contiguity address passage connection (C2-3) and coil connection in [ 1 set of ] coil 
assembly 90A is performed by one same address passage connection (Cl-1), the passage connection 
section serves as very simple structure. Thereby, the work of leading about of the strand 30 for passage 
connection, bending, etc. is mitigated remarkably, and connection workabiUty improves sharply. 
Moreover, since the same address passage connection (Cl-1) of each phase in tiie three-phase-circuit 
line windhig 160 of each class is prepared in the hoop direction by eight slot pitches, while being able to 
arrange without contacting the same address passage connection of each phase and being able to 
improve connection workabiUty, increase of the height of a coil end can be suppressed, moreover - 
since the 1st or 4th coil 3 1-34 which constitutes a stator winding 16 is produced by one strand 30 
(successive line), respectively - the conventional stator 50 - like ~ many short length conductors ~ a 
segment 54 can be inserted in a stator core 51, and it is not necessary to join edge 54b by welding, 
soldering, etc., and the productivity of a stator 8 can be raised remarkably Moreover, since a coil end 
consists of turn section 30a of a strand 30, the jvinction mosquito place in a coil and Groups 16a and 16b 
serves as only a joint of the edges of the 1st or 4th coil 31-34, and a passage connection joint, and a 
junction mosquito place is cut down remarkably. The high yield is obtained, while the outstanding 
insulation is acquired by this, since the occurrence of the short circuit accident accompanying 
disappearance of the insulating coat by junction is suppressed. Furthermore, the fall of the corrosion 
resistance accompanying disappearance of the insulating coat by jxmction can be suppressed. 
[0043] Moreover, since the strand 30 is formed in the cross-section rectangle, the touch area of a joint 
can be enlarged, a big bonding strength is obtained, and reliability can be raised. Moreover, since it has 
joined by arc welding, a big bonding strength is obtained and reliabiUty can be raised. Moreover, since 
the same address passage connection crosses and it is carried out using the metal terminal 102 for 
connection, the clamp which fixes the coil edges gone across and connected becomes vmnecessary, and 
can cut down part mark. Moreover, the length of the coil edge crossed and connected can be shortened 
and leading about and bending work of a coil edge are mitigated remarkably. Moreover, since the 
neutral point of each phase is performed using the metal terminal 101 for neutral point connection, the 
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clamp which fixes the coil edges which constitute the neutral point becomes unnecessary, and can cut 
down part mark. Moreover, the length of the coil edge which constitutes the neutral pomt can be 
shortened and leading about and bending work of a coil edge are mitigated remarkably. Moreover, since 
neutral point drawer lead 101b is prepared in the metal terminal 101 for neutral pomt connection, it is 
not necessary to newly estabUsh the lead which outputs the neutral point current of the three-phase- 
circuit line winding 160, and connection workability can be raised, moreover, neutral pomt connection ~ 
pubUc funds - the terminal 101 made &om a group ~ crossing ~ connection ~ pubUc funds -- since the 
terminal 102 made from a group is formed in one with the insulating resin 103, the process which 
arranges a terminal in the connection work of 1 set of three-phase-circuit line windings 160 becomes 1 
time, and can cut down a work man day . ^ . 

[00441 moreover - since 2 sets of coil assemblies 90A and 90B which consist of successive hnes are 
arranged in two trains and it can insert in slot 15a of a stator core 15 ~ many conductors ~ compared 
with the conventional technology which inserts one segment 54 at a time in a slot, workabihty can be 
raised remarkably Moreover, when increasing the number of turns of a stator winding, it can respond 
easily by looping around in piles the coil assemblies 90A and 90B which consist of a successive Ime, as 
bay 30b is arranged face to face. Moreover, the stator 8 by the gestalt 1 of this operation inserts m slot 
36a of the iron core 36 of a rectangular parallelepiped the coil assemblies 90A and 90B which consist of 
a successive line from opening 36b, after that, can round off an iron core 36 anniilarly, and can produce 
it Then since the opening size of opening 36b of an iron core 36 can be made larger than the slot-width 
method size of a strand 30, the insertion workability of a coil assembly can be raised. Moreover, since 
the opening size of opening 36b can be made smaller than the slot-width method size of a strand 30 by 
fabricating an iron core 36 annularly, a space factor is raised and an output can be raised. Furthermore, 
the productivity of a stator is not reduced even if the number of slots increases, further ~ again ~ a 
conductor ~ since it is not necessary to push in in slot 15a in accordance with the shaft orientations of a 
stator core 15 like a segment 54, it is hard to generate the injury on the insulating coat of a strand 30, 

and the high yield can be reaUzed • . ^ 

[0045] Thus the effect acquired by carrying the constituted stator 8 in an AC generator is descnbed 
below. First,' since a coil end consists of turn section 30a of a strand 30, the junction mosquito place m a 
coil and Groups 16a and 16b is cut down remarkably. By this, there is no softening of the strand 30 by 
welding, the rigidity as a stator becomes high, and a magnetic noise can be reduced. Moreover, a coil 
and Groups 16a and 16b arrange turn section 30a to a hoop direction, and are constituted, thereby ~ a 
conductor ~ compared with the conventional coil and conventional group which have joined edge 54b 
of a segment 54, a coil and the extension height firom the end face of the stator core 15 of a group can be 
made low Thereby, the draft resistance in a coil and Groups 16a and 16b can become small, and can 
reduce **** resulting fi-om rotation of a rotator 7. Moreover, the leakage reactance of the coil of a coil 
end decreases and a power efficiency improves. 

[0046] Moreover, four strands 30 are arranged in the direction of a patii in slot 1 5a at one tram, and turn 
section 30a is arranged by the hoop direction together with two trains. Since turn section 30a which 
constitutes a coil and Groups 16a and 16b is distributed by two trains in the direction of a path by this, 
respectively, a coil and the extension height firom the end face of the stator core 15 of Groups 16a and 
16b can be made low. Consequently, the draft resistance in a coil and Groups 16a and 16b can become 
smaU, and can reduce **** resulting fi-om rotation of a rotator 7. ******** 
[0047] moreover, 30atum section 6 slot tmned up by the end-face side of a stator core 15 ~ 
two bays 30b arranged as a different layer in slot 15a is connected in series Since the coil of each phase 
and interference of a between are suppressed and high ****-ization of a stator winding is attained by 
this, a high increase in power is realized. Moreover, each turn section 30a can be easily formed in an 
abbreviation same configuration. And by forming each turn section 30a in an abbreviation same 
configuration, i.e., forming in an abbreviation same configuration turn section 30a which constitutes a 
coil and Groups 16a and 16b by the hoop direction, since the irregularity of the hoop direction in a coil 
and the bore side edge side of Groups 16a and 16b is stopped, the wind noise generated between a 
rotator 7, a coil, and Groups 16a and 16b can be reduced. Moreover, leakage inductance becomes equal 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/10/2003 



Page 12 of 21 



and the stable output is obtained, moreover, turn section 30a - a hoop direction -- esfranging -- and tiie 
space between turn section 30a -- a hoop direction - abbreviation -- since it is formed id«itical y, while 
ventilation into coil and group 16a and 16b becomes easy and cooling nature is raised -- the style of 
cooling -- a coil -- and -- ** -- the noise by interference is reduced Moreover, smce each turn section 30a 
is formed in an abbreviation same configuration, aligns at a hoop direction and is arranged, the ^ 
thermolysis nature in each turn section 30a becomes equivalent, and the thermolysis nature m a coil and 
Groups 16a and 16b becomes still more equivalent. Thereby, generation of heat by the stator winding 16 
will radiate heat equally from each turn section 30a, and will radiate heat equally from both coils and 
Groups 16a and 1 6b fiirther, and its cooling nature of a stator winding 16 improves. 
r0048] Moreover, since the opening size of opening 15b of slot 15a is constituted smaller than the slot- 
width direction size of a strand 30, while the elutriation of the strand 30 from slot 15a to the direction 
inside of a path is prevented, interference sound with the rotator 7 in opening 15b is also reduced. 
Moreover since bay 30b is formed in the rectangular section, when bay 30b is held in slot 1 5a, the 
cross-section configuration of bay 30b is the configuration where the slot configuration was met. While 
it becomes easy to raise the space factor of the strand 30 in slot 15a by this, the heat transfer from a 
strand 30 to a stator core 15 can be raised. Moreover, since the strand 30 is formed in the rectangular 
cross-section configuration, the heat sinking plane product from turn section 30b which constitutes a coil 
end becomes large, and generation of heat of a stator winding 16 radiates heat effectively. Furthennore, 
while being able to secure the crevice between turn section 30b and enabling ventilation of the cooling 
style into coil and group 16a and 16b by arranging the long side of the rectangular section to the 
direction of a path, and parallel, the draft resistance to the direction of a path can be reduced. Here, 
although bay 30b shall be formed in the rectangular section with the gestalt 1 of this operation, the 
cross-section configurations of bay 30b should just be abbreviation flat configurations which made radu 
the shorter side of not only the rectangular section but a rectangle, such as an ellipse cross section and a 

prolate-ellipsoid cross section. ,,,, j^^,.,^-^- a 

[00491 Moreover the number of magnetic poles of a rotator 7 is formed by 16, and 96 slot 15a is formed 
by angular pitches [ stator core / 15 ]. That is, the number of slots in which a stator winding 16 is held 
has been equivalent to every **** enough, and is 2, since it has 2 sets of three-phase-curcuit hne 
windings 1 60 mutually arranged with phase contrast, near of the magnetomotive-force wave can be 
carried out to sinusoidal type, a harmonic content can be reduced, and the stable output can be obtained. 
Moreover, as shown in drawing? , three stator windings 161 constituted by connecting the 1st or 4th 
coil 31-34 in series are star-type-coimected at a time, 2 sets of three-phase-circuit line windings 160 are 
constituted, 2 sets of three-phase-circuit line windings 160 are coimected to a rectifier 12, respectively, 
and the output of two more rectifiers 12 is connected in parallel. Thereby, the dc output of 2 sets of 
fliree-phase-circuit line windings 160 can be compounded and taken out, and the shortage of power 
generation in a low rotation region can be canceled. Moreover, since the neuti-al point (N) of the three- 
phase-circuit line winding 160 is connected to the output terminal of a rectifier 12 through diode 29, the 
output in the field of the rotational speed which exceeds 2000 - 2500rpm can be raised, usmg a big 
change of neutral point voltage effectively. 

[0050] Moreover, a coil and Groups 16a and 16b have low height, and smce there are also few joints, the 
interference sound between the cooling wind, coil, and Groups 16a and 16b which were formed by the 
fan 5 of rotation of a rotator 7 is small [ Groups ]. The configuration of both coils and Groups 16a and 
16b spreads abbreviation etc., and since the fan 5 is formed in the both ends of a rotator 7, both coils and 
Groups 16a and 16b are cooled with sufficient balance, and stator winding temperature is reduced 
uniformly and greatly. Here, a fan 5 does not necessarily need to prepare in the ends of a rotator 7, and 
should just prepare in consideration of the arrangement position of a stator winding or a rectifier which 
is a big heating element. For example, it is good to arrange a fan in the edge of a near rotator at which 
the coil end of the stator winding which is the greatest heating element is arranged to the discharge side 
of a fan with a large cooling rate, and the rectifier is arranged. Moreover, since a pulley is usually 
connected with a crankshaft through a belt when attached in a vehicles engine, it is good to arrange a fan 
in an anti-pulley side so that a fan's cooling drainage wind may not influence a belt. In addition, the 
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mold section of the presser-foot-stitch-tongue-like magnetic pole of a rotator also has a ventilation 
operation, and can be used as a cooling means. 

[0051] Moreover, since the inclination direction of the strand 30 which constitutes the coil and inner 
circumference side of Groups 16a and 16b is parallel, the shaft-orientations flow within a case 3 circles 
along with the inclination of a strand 30. Thereby, the shaft-orientations flow produced by rotation of a 
rotator 7 is controlled. That is, if the strand 30 which constitutes the coil and inner circuniference side of 
Groups 16a and 16b inclines in the synthetic direction of the hand-of-cut component of a rotator 7, and 
the shaft-orientations flow component of the cooling style, the shaft-orientations flow of the cooling 
style will be promoted. Thereby, since the rotator coil 1 3 is cooled efficiently, the temperature of the 
rotator coil 13 falls, field current becomes large, and improvement in an output can be desired. In this 
case, since the strand 30 which constitutes the coil and inner circumference side of Groups 16a and 16b 
inclines along with a shaft-orientations flow component, the wind noise by interference is also reduced. 
On the other hand, if the strand 30 which constitutes the coil and inner circumference side of Groups 16a 
and 1 6b inclines in the synthetic direction of the hand-of-cut component of a rotator 7, and the anti- 
shaft-orientations flow component of the cooling style, the shaft-orientations flow of the cooling style 
will be reduced. Thereby, the air capacity of the discharge side of the direction of a path increases, and 
the cooling nature of the coil end arranged at the discharge side improves. 

[0052] Moreover, since the shaft-orientations length of the stator 8 containing the coil end is smaller 
than the shaft-orientations length of field cores 20 and 21, a miniaturization is realizable. Moreover, 
while a draft resistance becomes remarkably small and a wind noise is reduced since there is no coil end 
in a fan discharge side when the fan 5 is formed in the both ends of a rotator 7, the temperature rise of 
the object with built-in cooling of rectifier 12 grade can be stopped. 

[0053] In addition, although it shall cross with the metal terminal 101 for neutral point connection and 
the metal terminal 102 for connection shall be formed in one with the insulating resin 103 with the 
gestalt 1 of the above-mentioned implementation, both the terminals 101 and 102 do not necessarily 
need to be formed in one. In this case, although there is fault about the point that installation of a 
terminal increases, the same effect is acquired about other points. Moreover, with the gestalt 1 of the 
above-mentioned implementation, although the same address passage connection of each phase shall be 
arranged by eight slot pitches to the hoop direction, the same address passage connection of each phase 
can avoid mutual contact, if it arranges to a slot pitch 4n or more. In addition, n is the number of slots 
enough which is equivalent to every ****. 
[0054] The form 2 of operation 

Drawing 17 is the firont view explaining the connection state for a three phase circuit of the stator 
winding in the AC generator for vehicles concerning the form 2 of implementation of this invention. In 
the strand group in which the slot group of No. 1 and ... of No. 7 No. 91 was looped around the slot 
number in drawing 17 Coil edge 31b of the 1st coil 31 which extends from the 2nd street of No. 67 of 
the slot number, and coil edge 33a of the 3rd coil 33 which extends from the 3rd street of No. 61 of the 
slot number cross, and are connected (contiguity address passage connection C2-3). subsequently Coil 
edge 32b of the 2nd coil 32 which extends from the 2nd street of No. 61 of the slot number. Coil edge 
31a of the 1st coil 31 which coil edge 34a of the 4th coil 34 which extends from the 3rd street of No. 55 
of the slot number crosses, is coimected (contiguity address passage connection C2-3), and extends from 
the 1st street of No. 61 of the slot number further. Coil edge 32a of the 2nd coil 32 which extends from 
the 1st street of No. 55 of the slot number crosses, and is connected (the same address passage 
connection CI -1). Thereby, the 1st or 4th coil 3 1-34 is connected in series, and the stator winding 161 
for one phase of 4 turns, i.e., the coil of a phase, is formed. At this time, coil edge 33b of the 3rd coil 33 
which extends from the 4th street of No. 67 of the slot number, and coil edge 34b of the 4th coil 34 
which extends from the 4th street of No. 61 of the slot number become the lead wire (Oa) of the coil of a 
phase, and the neutral point (Na). 

[0055] In the strand group in which similarly the slot group of No. 3 and ... of No. 9 No. 93 was looped 
around the slot nimiber Coil edge 32b of the 2nd coil 32 which extends from the 2nd street of No. 63 of 
the slot number, and coil edge 34a of the 4th coil 34 which extends from the 3rd street of No. 57 of the 
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.lot number cross, and are connected (contiguity address passage connection C2-3). subsequeiitly Coil 
edge SSe Ut coil 31 which extends from the 2nd street of No. 57 of the slot number Coil edge 
Mb of the 4th coil 34 which coil edge 33a of the 3rd coil 33 which extends from the 3rd street of No_ 51 
onhe s^t number crosses, is comieJted (contiguity address passage comi«:tion C2-3), ^d extends from 

4A stt^^ of No. 63 of the slot number further, Coil edge 33b of the 3rd coil 33 which extends from 
2e 4th street of No. 57 of the slot number crosses, and is connected (the same address jpassage 
mnnection C4 -4). Thereby, the 1st or 4th coil 31-34 is connected in series, and the coil of b phase of 4 
STsTs fanned, ^reover:;^^^ edge 32a of the 2nd coil 32 which ext«ids from the 1st street of No. 57 
Se slSTumber, and coil edge 31a of the 1st coil 31 which extends from the 1st street of No. 51 of the 
slotnumberbecometheleadwire(Ob)ofthecoilofbphase,andtheneufralpoint(Nb> 

[00561 Furthermore, it sets in the sfrand group in which the slot group of No. 5 and of No. 1 1 No. 95 
looped around the slot number. Coil edge 31b of the 1st coil 31 which extends from the 2nd sfreet 
Tf No 59 of the slot number, and coil edge 33a of the 3rd coil 33 which extends from the 3rd sfreet of 
No 53 of the slot number cross, and are connected (contiguity address passage coimection C2-3). 
^hseauentlv Coil edge 32b of the 2nd coil 32 which extends from the 2nd street of No. 53 of ^e slot 
nSer Coil edge 31a of the 1st coil 31 which coil edge 34a of the 4th coil 34 which extends from flie 
?tS^ street of No 47 of the slot number crosses, is connected (contiguity address passage connection C2- 
3^ ^d extends from the 1st sfreet of No. 53 of the slot number fiirther. Coil edge 32a of the 2nd coil 32 
which extends from the 1st street of No. 47 of the slot number crosses, and is connected (the same 
Idd^ess passage comiection CI -1). Thereby, the 1st or 4th coil 31-34 is comiected in s«ies, and the coil 
Xphase of 4 turns is formed. Moreover, coil edge 33b of the 3rd coil 33 which extends from the 4th 
street of No 59 of the slot number, and coil edge 34b of the 4th coil 34 which extends from the 4th 
Seet of No! 53 of the slot number become the lead wire (Oc) of the coil of c phase, and the neutral pomt 

r00571 thus it can set to the coil of formed a phase, and the coil of c phase - the same - there is a 
connection 'address and address passage connection Cl-1 can be set to the coil of b phase - the same ~ 
S^e 4 comiection addresses of address passage comiection C4-4 And the lap of the same address 
oassaee connection of each phase is carried out in the slot depth direction, and it is prepared in it. 
Moreover it is prepared in 10 slot pitches, and fiirther, three median-line pomts Na, Nb, ^d Nc are also 
estabUshed in 10 slot pitches, and three lead wire Oa, Ob, and Oc has become a compact from the foim 

r0058?MOT^ver. it sets in the sfrand group in which the slot group of No. 2 and ... of No 8 No 92 was 
loooed around the slot number. In the strand group in which each strand 30 was connected similarly, the 
co^fof a' phase was formed in, and the slot group of No. 4 and ... of No. 10 No. 94 was looped ^und 
the slot number Each strand 30 is connected similarly, the coil of b' phase is formed, each strand 30 is 
similarly connected in the sfrand group in which the slot group of No. 6 and ... of No. 12 No. 96 was 
looped around the slot number, and the coil of c' phase is formed. In addition, other composition is 
constituted like the form 1 of the above-mentioned implementation. 

r00591 Since according to the form 2 of this operation the same address passage connection of each 
Dhase of a three-phase-circuit line winding is performed by address which is different by the adjoimng 
interphase and is arranged by four slot pitches, while being able to improve connection workability, 
increase of the height of a coil end can be suppressed. Moreover, since the same address passage 
connection is arranged by four slot pitches, a connection working area can be concenfrated compared 
with the form 1 of the above-mentioned implementation, and connection workability can be unproved. 
r00601 In addition, with the form 2 of the above-mentioned implementation, although the same address 
oassaee connection of each phase shall be arranged by four slot pitches to the hoop du-ection, if an 
address which is different by the adjacent interphase performs the same address passage connection and 
the same address passage connection of each phase is arranged to a slot pitch 2n or more, mutual contact 
is avoidable. In addition, n is tiie number of slots enough which is equivalent to every ****. 
[0061] The form 3 of operation ^ • * * 

Drawing 18 is the front view explaining the connection state for a tiuree phase circuit of the stator 
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winding in the AC generator for vehicles concerning the form 3 of implementation of this mvention. In 
the straid group in which the slot group of No. 1 and ... of No. 7 No. 91 was looped around tiie slot 
number in todngJl Coil edge 31b of the 1st coil 31 which extends from the 2nd street of No. 67 of 
the slot number, and coil edge 33a of the 3rd coil 33 which extends from the 3rd street of No. 61 of the 
slot number cross, and are connected (contiguity address passage connection C2-3). subsequently Coil 
edge 33b of the 3rd coil 33 which extends from the 4th street of No. 67 of the slot number. Coil edge 
31a of the 1st coil 31 which coil edge 34b of the 4th coil 34 which extends from the 4th street of No. 61 
of the slot number crosses, is connected (the same address passage connection C4 -4), and extends from 
the 1st street of No. 61 of the slot number fiirther, Coil edge 32a of the 2nd coil 32 which extends fix)m 
the 1st street of No. 55 of the slot number crosses, and is connected (the same address passage 
connection CI -1). Thereby, the 1st or 4th coil 31-34 is connected in series, and the stator wmding 161 
for one phase of 4 turns, i.e., the coil of a phase, is formed. At this time, coil edge 32b of the 2nd coil 32 
which extends from the 2nd street of No. 61 of the slot number, and coil edge 34a of the 4th coil 34 
which extends from the 3rd street of No. 55 of the slot number become the lead wire (Oa) of the coil of a 
phase, and the neutral point (Na). i ^^^j 

100621 In the strand group in which similarly the slot group of No. 5 and ... of No. 1 1 No. 95 was looped 
around the slot number Coil edge 31b of the 1st coil 31 which extends from the 2nd street of No. 59 of 
the slot number, and coil edge 33a of the 3rd coil 33 which extends from the 3id street of No. 53 of the 
slot number cross, and are connected (contiguity address passage connection C2-3). subsequently Coil 
edge 33b of the 3rd coil 33 which extends from the 4th street of No. 59 of the slot number, Coil edge 
31a of tiie 1st coil 31 which coil edge 34b of the 4th coil 34 which extends from the 4th street of No. 53 
of the slot number crosses, is connected (the same address passage connection C4 -4), and extends fi?om 
the 1st street of No. 53 of the slot number fiuther, Coil edge 32a of the 2nd coil 32 which extends fix>m 
the 1st street of No. 47 of the slot number crosses, and is connected (the same address passage 
connection CI -1). Thereby, the 1st or 4th coil 31-34 is connected in series, and the coil of b phase of 4 
turns is formed. Moreover, coil edge 32b of the 2nd coil 32 which extends fcom the 2nd street of No. 53 
of the slot number, and coil edge 34a of the 4th coil 34 which extends from the 3rd street of No. 47 of 
the slot number become the lead wire (Ob) of the coil of b phase, and the neutral point (Nb). 
10063] Furthermore, it sets in the strand group in which the slot group of No. 3 and ... of No. 9 No. 93 
was looped around the slot number. Coil edge 32b of the 2nd coil 32 which extends fix>m the 2nd street 
of No. 51 of the slot number, and coil edge 34a of the 4th coil 34 which extends from the 3rd street of 
No 45 of the slot number cross, and are connected (contiguity address passage connection C2-3). 
subsequently Coil edge 34b of the 4th coil 34 which extends from the 4th street of No. 51 of the slot 
number. Coil edge 32a of the 2nd coil 32 which coil edge 33b of the 3rd coil 33 which extends &om the 
4th street of No. 45 of the slot number crosses, is connected (the same address passage connection C4 - 
4) and extends from the 1st street of No. 45 of the slot number fiirther. Coil edge 31a of the 1st coil 31 
which extends from the 1st street of No. 39 of the slot number crosses, and is connected (the same 
address passage connection CI -1). Thereby, the 1st or 4th coil 31-34 is connected in series, and the coil 
of c phase of 4 turns is formed. Moreover, coil edge 31b of the 1st coil 31 which extends from the 2nd 
street of No. 45 of the slot number, and coil edge 33a of the 3rd coil 33 which extends from the 3rd 
street of No. 39 of the slot number become the lead wire (Oc) of the coil of c phase, and the neutral point 

(Nc). r. t 

[0064] ttius ~ the coil of formed a phase, the coil of b phase, and the coil of c phase ~ two same address 
passage connection C per each phase - it has 1-1 and C4-4 and each phase is the same ~ address 
passage connection Cl-1 is prepared in eight slot pitches, and, as for each phase, it is the same ~ address 
passage connection C4-4 are prepared in eight slot pitches Moreover, three lead wire Oa, Ob, and Oc is 
formed in eight slot pitches, and three median-line points Na, Nb, and Nc are also fiirther formed in 

eight slot pitches. o vt 

[0065] Moreover, it sets in the strand group in which the slot group of No. 2 and ... of No. 8 No. 92 was 
looped around the slot number. In the strand group in which each strand 30 was connected similarly, the 
coil of a' phase was formed in, and the slot group of No. 6 and ... of No. 12 No. 96 was looped around 
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the slot number Each strand 30 is connected similarly, the coil of b' phase is formed, ^achstrand 30 is 
similarly connected in the strand group in which the slot group of No. 4 and ... of No. 10 No. 94 was 
looped around the slot number, and the coil of c' phase is formed. In addition, other composition is 
constituted like the form 1 of the above-mentioned implementation. 

r00661 Therefore also in the form 3 of this operation, since the same address passage connection of each 
phase of a three-phase-circuit line winding is arranged by eight slot pitches, it can arrange, without 
contacting the same address passage connection. . ^ i. *.*u 

100671 Form 4 drawingJ9 of operation is the plan showing the connection state for one phase ot the 
stator winding in the AC generator for vehicles concermng the form 4 of implementation of this 
invention In drawing_19 , stator winding 161 A for one phase consists of the 1st or 6th coil 31-36 which 
consists of one strand 30, respectively. And a wave volume is carried out and it is constituted so that the 
1st coil 31 may take one strand 30 and may take the 1st street [ 2nd ] in slot 15a by turns every six slots 
from No 1 of the slot number to No. 91 . A wave volume is carried out and it is constituted so that the 
2nd coil 32 may take a strand 30 and may take the 2nd street [ 1st ] in slot 15a by turns every six slots 
from No 1 of the slot number to No. 91 . A wave volume is carried out and it is constituted so that the 
3rd coil 33 may take a strand 30 and may take the 3rd street [ 4th ] in slot 15a by turns every six slots 
from No 1 of the slot number to No. 91 . A wave volume is carried out and it is constituted so that the 
4th coil 34 may take a strand 30 and may take the 4th street [ 3rd ] in slot 1 5a by turns every six slots 
from No 1 of the slot number to No. 91. A wave volume is carried out and it is constituted so that the 
5th coil 35 may take a strand 30 and may take the 5th street [ 6th ] in slot 15a by turns every six slots 
from No 1 of the slot number to No. 91 . A wave volume is carried out and it is constituted so that the 
6th coil 36 may take a strand 30 and may take the 6th street [ 5th ] in slot 15a by turns every six slots 
from No 1 of the slot number to No. 91. Thereby, the 1st or 6th coil 31-36 constitutes the coil of 1 turn 
which is looped around and becomes so that may be taken one strand 30 in the slot depth direction 
within slot 15a and a inner layer and an outer layer may be taken by ttims every six slots, respectively. 
100681 And coil edge 31b of the 1st coil 31 which extends from the 2nd street of No. 67 of the slot 
number to the end side of a stator core 15, Coil edge 33b of the 3rd coil 33 which coil edge 33a of the 
3rd coil 33 which extends from the 3rd street of No. 61 of the slot number crosses, is connected 
(contiguity address passage connection C2-3), and extends from the 4th street of No. 67 of the slot 
numbCT Coil edge 35a of the 5th coil 35 which extends from the 5th street of No. 61 of the slot number 
crosses 'and is connected (contiguity address passage connection C4-5). subsequently Coil edge 32b of 
the 2nd coil 32 which extends from the 2nd street of No. 61 of the slot number. Coil edge 34b of the 4th 
coil 34 which coil edge 34a of the 4th coil 34 which extends from the 3rd street of No. 55 of the slot 
number crosses, is connected (contiguity address passage connection C2-3), and extends from the 4th 
street of No 61 of the slot number. Coil edge 31a of the 1st coil 31 which coil edge 36a of the 6th coil 
36 which extends from the 5th street of No. 55 of the slot number crosses, is connected (contiguity 
address passage connection C4-5), and extends from the 1st street of No. 61 of the slot number fiu^her, 
Coil edge 32a of the 2nd coil 32 which extends from the 1st street of No. 55 of the slot number crosses, 
and is connected (the same address passage connection CI -1). Thereby, the 1st or 6th coil 31-36 is 
connected in series, and the coil of stator winding 161 A for one phase of 6 turns, i.e., a phase, is formed. 
At this time coil edge 35b of the 5th coil 35 which extends from the 6th street of No. 67 of the slot 
number, and coil edge 36b of the 6th coil 36 which extends from the 6th street of No. 61 of the slot 
number'become the lead wire (Oa) of stator winding 1 6 1 A, and the neutral point (Na). 
10069] In the strand group in which similarly the slot group of No. 5 and ... of No. 1 1 No. 95 was looped 
around the slot number Coil edge 31b of the 1st coil 31 which extends from the 2nd street of No. 59 of 
the slot number as shown in drawing 20 , Coil edge 33b of the 3rd coil 33 which coil edge 33a of the 3rd 
coil 33 which extends from the 3rd street of No. 53 of the slot number crosses, is connected (contiguity 
address passage connection C2-3), and extends from the 4th street of No. 59 of the slot number. Coil 
edge 35a of the 5th coil 35 which extends from the 5th street of No. 53 of the slot number crosses, and is 
connected (contiguity address passage connection C4-5). subsequently Coil edge 32b of the 2nd coil 32 
which extends from the 2nd street of No. 53 of the slot number. Coil edge 34b of the 4th coil 34 which 
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coil edge 34a of the 4th coil 34 which extends from the 3rd street of No. 47 of the slot number crosses 
is coniicted (contiguity address passage connection C2-3), and extends from the 4th street of No. 53 of 
the slot number. Coil edge 31a of the 1st coil 31 which coil edge 36a of the 6th coil 36 which extends 
from the 5th street of No. 47 of the slot number crosses, is connected (contiguity address passage 
connection C4-5), and extends from the 1st street of No. 53 of the slot number further. Coil edge 32a of 
the 2nd coil 32 which extends from the 1st street of No. 47 of the slot number crosses, and is connected 
(the same address passage connection CI -1). Thereby, the 1st or 6th coil 31-36 is connected in senes, 
and the coil of b phase of 6 turns is formed. At this time, coil edge 35b of the 5th coil 35 which extends 
from the 6th street of No. 59 of the slot number, and coil edge 36b of the 6th coil 36 which extends from 
the 6th street of No. 53 of the slot number become the lead wire (Ob) of the coil of b phase, and the 

mO^^FSSeraiore, it sets in the strand group in which the slot group of No. 3 and ... of No. 9 No. 93 
was looped around the slot number. Coil edge 32b of the 2nd coil 32 which extends from the 2nd street 
of No 51 of the slot number as shown in drawing 20 , Coil edge 34b of the 4th coil 34 which coil edge 
34a of the 4th coil 34 which extends from the 3rd street of No. 45 of the slot number crosses, is 
connected (contiguity address passage connection C2-3), and extends from the 4th street of No. 51 of the 
slot number. Coil edge 36a of the 6th coil 36 which extends from the 5th street of No. 45 of the slot 
number crosses, and is connected (contiguity address passage connection C4-5). subsequently Coil edge 
31b of the 1st coil 31 which extends from the 2nd street of No. 45 of the slot number. Coil edge 33b of 
the 3rd coil 33 which coil edge 33a of the 3rd coil 33 which extends from the 3rd street of No. 39 of the 
slot number crosses, is connected (contiguity address passage connection C2-3), and extends from the 
4th street of No. 45 of the slot number, Coil edge 32a of the 2nd coil 32 which coil edge 35a of the 5th 
coil 35 which extends from the 5th street of No. 39 of the slot number crosses, is connected (contiguity 
address passage connection C4-5), and extends from the 1st street of No. 45 of the slot number further. 
Coil edge 31a of the 1st coil 31 which extends from the 1st street of No. 39 of the slot number crosses, 
and is connected (the same address passage connection CI -1). Thereby, the 1st or 6th coil 31-36 is 
connected in series, and the coil of c phase of 6 turns is formed. At this time, coil edge 36b of the 6th 
coil 36 which extends from the 6th street of No. 51 of the slot number, and coil edge 35b of the 5th coil 
35 which extends from the 6th street of No. 45 of the slot number become the lead wire (Oc) of the coil 
of c phase, and the neutral point (Nc). 

[0071] Moreover, it sets in the strand group in which tiie slot group of No. 2 and ... of No. 8 No. 92 was 
looped around the slot number. In the strand group in which each strand 30 was connected similarly, the 
coil of a' phase was formed in, and the slot group of No. 6 and ... of No. 12 No. 96 was looped around 
the slot number Each strand 30 is connected similarly, the coil of b' phase is formed, each strand 30 is 
similarly connected in the strand group in which the slot group of No. 4 and ... of No. 10 No. 94 was 
looped around the slot number, and the coil of c' phase is formed. In addition, other composition is 
constituted like the form 1 of the above-mentioned implementation. 

[0072] With the form 4 of this operation, the stator core 15 is looped around 2 sets of coil assembly 90 A 
and 1 set of coil assembly 90B in three trains in the direction of a path. And between the coils in [ 1 set 
of] coil assembly 90 A is connected by one same address passage connection (Cl-1), between the coils 
between coil assembly 90A which adjoin by four contiguity address passage connection (C2-3, C4-5), 
and between coil assembly 90 A and 90B is connected, and stator winding 161 A for one phase of 6 turns 
is formed. And tiie same address passage connection (Cl-1) of each phase of a three-phase-circuit line 
winding is arranged by eight slot pitches. Then, also in the form 4 of this operation, the same effect as 
the form 1 of the above-mentioned implementation is acquired. 

[0073] Form 5. drawing 21 of operation is the perspective diagram showing the stator of the AC 
generator for vehicles concerning the form 5 of implementation of this invention. In dravying21 , the 
mould of the coil end of a stator winding is carried out by the insulating resins 104, such as an epoxy 
resin, and each joint of a coil is laid imderground by the insulating resin 104. In addition, other 
composition is constituted like the form 1 of the above-mentioned implementation. 
[0074] According to the form 5 of this operation, the joint of the edges of the 1st or 4th coil 31-34, the 
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contiguity address passage connection section and the same address passage connection section, and the 
blank of the joint by vibration since terminals 101 and 102 are further laid underground with the 
insulating resin 1 04, while insulation improves are prevented, and rehability improves. 
[0075] In addition, with the form of each above-mentioned implementation, although the fan 5 shall be 
arranged in a case 3, a fan may prepare so that it may follow with rotation of a rotator out of the AC 
generator for vehicles and may rotate. Moreover, although the form of each above-mentioned 
implementation explains the thing of six turns, four tums, and 2 turns, when a low-speed output is 
required further, it is good also as eight tums. Even in this case, it can respond only by arrangmg the coil 
assembly 90 in four trains in the direction of a path, and inserting in a stator core 1 5. Of course, the odd 
numbers of tums are sufficient. Moreover, with the form of each above-mentioned implementation, a 
rotator coil is fixed to a bracket and it can apply also to the AC generator for vehicles of the type which 
suppUes a rotating excitation field from an air gap. Moreover, with the form of each above-mentioned 
implementation, although the number of slots of a stator was used as 96 slots to the number of magnetic 
poles of 16 poles, to the number of magnetic poles of 12 poles, you may adopt the slot of 120 to the 
number of magnetic poles of 72 slots and 20 poles by the three phase circuit. Moreover, in ******** l, 
it is [ in the number of magnetic poles of 16 poles ] good [ at 36 slots and the number of magnetic poles 
of 20 poles ] in 60 slots in 48 slots and the number of magnetic poles of 12 poles. Moreover, although 
the periphery iron core of a stator core is constituted from a form of each above-mentioned 
implementation as a layered product of SPCC material, a sheathing iron core may use the thing of the 
pipe configuration which is really an object. Moreover, after inserting a coil group in the slot of tiie iron 
core of a rectangular parallelepiped, a processing fixture is pressed, a teeth nose of cam may be made to 
deform plastically from a path, and opening of a slot may be narrowed. 

[0076] Moreover, although the Laon Dell type rotator with a presser-foot-stitch-tongue-like magnetic 
pole shall be used with the form of each above-mentioned implementation, the same effect is acquired 
even if it uses a SERENTO type rotator with a saUent pole type magnetic pole. Moreover, although a 
rectifier is arranged at an anti-pulley side and the fan is also stationed to the rotator with tiie form of 
each above-mentioned implementation at the same side, you may station a fan to a pulley side. When 
there is no problem especially in the temperature of a rectifier, you may station a fan to an anti-pulley 
side. Since the height of the coil end of a stator is low and the draft resistance of the discharge side in a 
fan's ventilation flue is decreasing remarkably, whole air capacity increases. Therefore, the physical 
relationship of a rectifier, a pulley, and a fan should just choose the optimal position in view of the 
installation position of an engine, a wind noise and a magnetic noise, and the temperature state of each 
part. Moreover, although a strand is made to estrange and it is made to form a coil with the form of each 
above-mentioned implementation, since the strand has the insulating coat, it may fabricate a coil so that 
a strand may be completely made close. According to this composition, the densification of the coil end 
can be carried out fiirther, and a size can be made still smaller. Moreover, since irregularity decreases by 
making the crevice between strands small, a wind noise can be reduced further. Moreover, by contact 
between strands, since the rigidity of a coil becomes high, a short circuit between the strands by 
vibration and with an iron core and a fiuther can reduce a magnetic noise. Moreover, since the thermal 
conductivity between strands becomes good, the temperature of a strand becomes uniform and the 
temperature of a stator is reduced further. Moreover, although the insulator is beforehand inserted in an 
iron core side at the time of insertion to the stator core of a strand group, an insulator is beforehand 
twisted around the slot hold section of a strand group, and you may make it insert in an iron core with 
the form of each above-mentioned implementation. Moreover, as a long insulator is laid on the iron core 
of a rectangular parallelepiped and a strand group is inserted from on the, you may make it also hold an 
insulator in a slot simultaneously. In this case, what is necessary is just to carry out package removal of 
the projected insulator at a back process. Furthermore, you may cany out the mould of the slot hold 
section of a strand group by the insulating resin beforehand, in this case, mass-production nature is 
markedly alike and improves Moreover, although it shall unify by baked B AME with the form of each 
above-mentioned implementation after inserting in a sheathing iron core the annular iron core which 
rounded off and produced the iron core of a rectangular parallelepiped, the annular iron core which 
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rounded off and produced the iron core of a rectangular parallelepiped is pressed fit in a sheathing iron 
core, and you may make it unify. 

[Effect of the Invention] Since this invention is constituted as mentioned above, it does so an effect 

which is indicated below. ^ . , r^. ■ . u 

r00781 The stator core of the shape of a cylinder which the slot prolonged m shaft onentations becomes 
from the layer-built iron core formed in the hoop direction in the predetemiined pitch accordmg to this 
invention f two or more ] The long strand which consists of a successive line is turned up out of the 
above-mentioned slot by the side of the end face of the above-mentioned stator core. It has the stator 
winding which consists of two or more coils which are looped around and become so that a mner layer 
and an outer layer may be taken by turns in the slot depth direction within the above-mentioned slot for 
every number of predetemiined slots, two or more above-mentioned coils It consists of at least 1 set of 
coil assemblies which folded up two or more above-mentioned strands simuUaneously, and were 
formed the above-mentioned coil assembly A bay is connected by tiie tiim section and arranged by the 
predetermined slot pitch. And die two above-mentioned strands formed in the pattern shifted so that this 
adiacent bay might take a inner layer and an outer layer by turns in the slot depth direction by this tiim 
section The sti^d pair which comes to arrange tiie above-mentioned predetermined slot pitch staggering 
**♦♦♦* bay in piles mutually One slot pitch is shifted at a time, and a same number pair array is earned 
out with the above-mentioned number of predetermined slots, and it is constitiited. the above-mentioned 
coil assembly The 1st volume ti-ack group which comes to arrange the 1st coil of 1 tum constituted by 
looping around so that the above-mentioned stator core was equipped, and might be taken tiie above- 
mentioned sti-and in die slot depth direction within tiie above-mentioned slot and a inner layer and an 
outer layer might be taken by timis for every above-mentioned number of predetermined slots by one 
slot pitch by the same number as the above-mentioned number of predetermined slots. So that may be 
taken the above-mentioned sti-and in tiie slot deptii direction witiiin tiie above-mentioned slot and a inner 
layer and an outer layer may be taken by tiims for every number of predetermined slots And tiie 2nd coil 
of 1 tiim which consisted of tiie 1st coil of tiie above and an electrical angle by shifting 180 degrees and 
carrying out reversal looping around constitiites a pair witii tiie 2nd volume tiack group which it comes 
to arrange by the same number as tiie above-mentioned number of predetermined slots from one slot 
pitch The above-mentioned stator winding is constitiited by tiie tiiree-phase-chcuit line wmdmg m 
which each phase which has tiie slot of n ******** has phase contrast 120 degrees by tiie electiical 
angle The 1 st coil of tiie above and tiie 2nd coil of the above which constitute tiie same phase m the 
above-mentioned coil assembly are connected by tiie same address passage connection at the same 
address, respectively, and the same above-mentioned address passage connection of each phase is 
arranged by the slot pitch 4n or more. While tiie junction mosquito place in a coil end is reduced 
remarkably and a corrosion resistance and insulation are raised by tiiis, two or more coils are put in 
block as a coil assembly, a stator core can be looped around, and assembly natiire and productivity are 
raised. Furthermore, it can arrange to a hoop direction, without contacting tiie same address passage 
connection of each phase, and increase of tiie height of a coil end can be suppressed. 
r0079] Moreover, tiie stator core of tiie shape of a cylinder which tiie slot prolonged m shaft onentations 
becomes from tiie layer-buiU iron core formed in the hoop direction in the predetermined pitch, [ two or 
more 1 The stiand which consists of a successive line is turned up out of tiie above-mentioned slot by the 
side of tiie end face of tiie above-mentioned stator core. It has tiie stator winding which consists of two 
or more coils which are looped around and become so that a inner layer and an outer layer may be taken 
by tiims in tiie slot deptii direction witiun tiie above-mentioned slot for every number of predetermined 
slots, two or more above-mentioned coils It consists of at least 1 set of coil assemblies which folded up 
two or more above-mentioned stiands simultaneously, and were formed, tiie above-mentioned coil 
assembly A bay is connected by tiie tum section and arranged by tiie predetermined slot pitch. And tiie 
two above-mentioned stiands formed in tiie pattern shifted so that this adjacent bay might take a inner 
layer and an outer layer by turns in the slot depth direction by this tum section The strand pair which 
comes to arrange tiie above-mentioned predetermined slot pitch staggering ****** bay in piles mutually 
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One slot tjitch is shifted at a time, and a same number pair array is carried out with the above-mentioned 
of S^ete^^^ slots, and it is constituted, the above-mentioned coil assembly The 1 st volume 
STerouD which comes to arrange the 1st coil of 1 turn constituted by looping around so that the 
above^nentioned stator core was equipped, and might be taken the above-mentioned strand in the slot 
dentil direction within the above-mentioned slot and a inner layer and an outer layer might be taken by 
SfOT^ery above-mentioned number of predetermined slots by one slot pitch by the same number as 
the above-mentioned number of predetermined slots. So that may be taken the above-mentioned straid 
in the slot denth direction within the above-mentioned slot and a inner layer and an outer layer may be 
Sken bv turm for every number of predetermined slots And the 2nd coil of 1 turn which consisted of the 
1st coil of the above and an electrical angle by shifting 180 degrees and carrying out reversal looping 
around constitutes a pair with the 2nd volume tiack group which it comes to arrange by the same 
number as the above-mentioned number of predetermined slots from one slot pitch. The above- 
mentioned stator winding is constituted by the three-phase-circuit line winding in which each phase 
which has the slot of n ******** has phase contrast 120 degrees by the electrical angle. It is connected 
bvthe same address passage connection at an address which is different by the interphase which the 1st 
coil of the above which constitutes the same phase in the above-mentioned coil assembly, and the 2nd 
coil of the above adjoin, and the same above-mentioned address passage connection of each phase is 
arranged by the slot pitch 2n or more. While the junction mosquito place in a coil end is reduced 
remarkably and a corrosion resistance and insulation are raised by this, two or more coils are put m 
block as a coil assembly, a stator core can be looped around, and assembly nature and productivity are 
raised Furthermore, it can arrange to a hoop direction, without contacting the same address passage 
connection of each phase, and increase of the height of a coU end can be suppressed. Anangement of tiie 
same address passage connection of each phase can be concentrated, and connection workability can be 

raised further again. , j , ^ , ^ i 

rOOSOl Moreover since the coil in the same coil group of the above-mentioned 1st volume track group 
or the above-mentioned 2nd volume ti-ack group which consists of two or more sets of above-mentioned 
coil assembUes and constitiites the same phase in two or more sets of above-mentioned coil assembhes 
crosses and is connected at the contiguity address, leading about of the stiand for passage connection 
and the work of bending are mitigated remarkably, and connection workability of two or more above- 
mentioned coils improves. Moreover, since the above-mentioned stator core is looped around 2 sets of 
above-mentioned coil assemblies in the direction of a path together with two ti-ains, each phase which 
constitiites the above-mentioned three-phase-circuit Une winding connects in senes the above 1 st and die 
2nd coil around which the same slot group was looped and it is constitiited by the coil of 4 tiims, the 
three-phase-circuit line winding which consists of a coil of each phase 4 tiim can be constitiited simply. 
r008 11 Moreover as for each phase of the above-mentioned three-phase-circuit line winding, the above 
1st between 2 sets of above-mentioned coil assemblies and the coil edge of the 2nd coil are connected by 
two contiguity address passage connection. And since the above 1st in the above-mentioned coil 
assembly of one group and the coil edge of the 2nd coil are connected by one same address passage 
connection and constitiited by the coil of 4 hims, the passage connection section can serve as simple 

stioxcture, and can raise connection workabiUty. u 

r00821 Moreover as for each phase of the above-mentioned three-phase-circuit line wmdmg, the above 
1st in the above-mentioned coil assembly of each class and the coil edge of the 2nd coil are connected 
bv one same address passage connection, respectively. And since the above 1st betiveen 2 sets of above- 
mentioned coil assemblies and the coil edge of the 2nd coil are connected by one contigmty address 
passage connection and constituted by the coil of 4 hims, the passage connection section can serve as 
simple stiiictiire, and can raise connection workability. • j i 

r00831 Moreover since the above-mentioned stator core is looped around 3 sets of above-mentioned coil 
assemblies in the'direction of a path together with three tirains. each phase which constitiites the above- 
mentioned three-phase-circuit line winding connects in series the above 1 st and the 2nd coil around 
which the same slot group was looped and it is constituted by the coil of 6 turns, the tiiree-phase-curcuit 
line winding which consists of a coil of each phase 6 turn can be constituted simply. 
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[0084] Moreover, since the same above-mentioned address passage connection crosses and it is carried 
out using the metal terminal for connection, while the clamp which fixes the coil edges to connect 
becomes unnecessary and can cut down part mark, the length of the coil edge to connect becomes short 
and leading about and bending work of a coil edge are mitigated. 

[0085] Moreover, since the coil edge which constitutes the neutral point of the above-mentioned three- 
phase-circuit line winding is connected using the metal terminal for neutral point coimection, while the 
clamp which fixes the coil edges to coimect becomes imnecessary and can cut down part mark, the 
length of the coil edge to connect becomes short and leading about and bending work of a coil edge are 
mitigated. 

[0086] Moreover, since the neutral point drawer lead is formed in the above-mentioned metal terminal 
for neutral point connection at one, it is not necessary to newly establish the lead which outputs the 
neutral point current of a three-phase-circuit line winding, and connection workability can be raised. 
[0087] Moreover, since the above-mentioned metal terminal for passage connection and the above- 
mentioned metal terminal for neutral point connection are unified with the insulating resin, the 
arrangement process of the terminal in alternating current connection work is 1 time, can end, and can 
cut down a work man day. 

[0088] Moreover, since connection of the above 1st and the 2nd coil is performed by arc welding, a big 
bonding strength is obtained and reliability can be raised. 

[0089] Moreover, since the cross-section configuration of the above-mentioned strand is an abbreviation 
flat configuration, the touch area of a joint can be enlarged and a bonding strength can be raised. 
[0090] Moreover, since the mould of the coil end of the above-mentioned stator winding is carried out 
with the insulating resin, while a joint is laid imder the insulating resin and a coirosion resistance and 
insulation are raised, the blank of the joint resulting from vibration can be prevented. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 *ii<4>« shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] the side elevation showing the important section of the stator of the 
conventional AC generator for vehicles with which drawing 22 was indicated by the Japanese patent No. 
2927288 and the conductor applied to the stator of the conventional AC generator for vehicles with 
which drawing 23 was shown in drawing 22 -- the perspective diagram, drawing 24 , and drawing 25 
which show a segment are the perspective diagram which looked at the important section of the stator of 
the conventional AC generator for vehicles shown in drawing 22 from front and rear **, respectively 
The stator 50 is equipped with the stator core 51, the stator winding 52 around which the stator core 51 
was looped and the insulator 53 with which it is equipped in slot 51a, and a stator winding 52 is 
insulated to a stator core 5 1 in drawing 22 or drawing 25 . Two or more stator cores 5 1 are formed in the 
hoop direction in the predetermined pitch so that slot 51a which is the layer-built iron core of the shape 
of a cy Under by which the laminating was carried out m piles, and is prolonged in shaft orientations may 
carry out opening of the thin steel plate to an inner circumference side. Here, corresponding to the 
number of magnetic poles (16) of arotator (not shown), 96 slot 51a is formed so that 2 sets of coils of a 
three phase circuit may be held, the conductor of much short length [ stator winding / 52 ] ~ a segment 
54 is joined and it is constituted by the predetermined coil pattern 

[00031 a conductor -- a segment 54 is what fabricated the copper-wire material of the rectangle cross 
section by which pre-insulation was carried out in the shape of abbreviation for U characters, and is 
inserted two [ at a time ] in every [ which was left 6 slot (1 pole pitch) ] two slot 51a from rear ** of 
shaft orientations and a conductor - the edges which extend to the front side of a segment 54 are jomed, 
and the stator winding 52 is constituted . 
[0004] concrete ~ slot 51a of 6 slot remote each class - setting ~ one conductor ~ a segment 54 with 
the 1st position from the periphery side in slot 5 1 a of rear ** to one it inserts in the 2nd position from 
the periphery side in other slot 5 la ~ having ~ one more conductor ~ the segment 54 is inserted in the 
periphery side in other slot 5 1 a to the periphery side in slot 5 1 a of one to the 3rd position, and the 4th 
position from rear ** then - the inside of each slot 15a ~ a conductor ~ four bay 54a of a segment 54 is 
arranged together with one train in the direction of a path and the conductor which extended from the 
periphery side in slot 51a of one fix)m the 1st position to the front side ~ the conductor which extended 
from the 2nd position to the front side from the periphery side in slot 51a besides 6 slot remote from slot 
51a to edge 54b of a segment 54, and the clockwise rotation ~ edge 54b of a segment 54 is joined and 
the outer layer coil of 2 turns is formed furthermore, the conductor which extended from the periphery 
side in slot 5 1 a of one from the 3rd position to the front side ~ the conductor which extended from the 
4th position to the front side from the periphery side in slot 51a besides 6 slot remote from slot 51a to 
edge 54b of a segment 54, and the clockwise rotation ~ edge 54b of a segment 54 is joined and the inner 
layer coil of 2 turns is formed fiulhennore, the conductor inserted in slot 51a of 6 slot remote each class 
~ the outer layer coil and iimer layer coil which consist of segments 54 are connected in series, and the 
coil for one phase of 4 turns is formed the same ~ carrying out ~ a conductor ~ it shifts at a time one 
slot of slot positions where a segment 54 is inserted, and the coil of 4 turns is formed by six phases, 
respectively And three-phase-circuit [ every ] alternating current connection is carried out, and these 
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coils constitute the stator winding 52 which consists of 2 sets of three-phase-circuit line windings. 
[0005] thus, two conductors inserted in slot 51a of the same group by rear ** of a stator core 51 in the 
constituted conventional stator 50 — turn section 54c of a segment 54 is arranged together with the 
direction of a path Consequently, turn section 54c is arranged by the hoop direction at two trains, and 
constitutes the coil and group of rear **. On the other hand, in the front side of a stator core 51 the 
conductor which extended from the periphery side in slot 51a of one from the 1st position to the front 
side — the conductor which extended from the 2nd position to the front side from the periphery side in 
edge 54b of a segment 54, and 6 slot remote slot 51a — with a joint with edge 54b of a segment 54 the 
conductor which extended from the periphery side in slot 51a of one from the 3rd position to the front 
side — the conductor which extended from the 3rd position to the front side from the periphery side in 
edge 54b of a segment 54, and 6 slot remote slot 51a - a joint with edge 54b of a segment 54 It is 
arranged together with the direction of a path. Consequently, the joint of edge 54b is arranged by the 
hoop direction at two trains, and constitutes the coil and group by the side of a front. 



[Translation done.] 
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* NOTICES * 

Japsui Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ♦♦>ie4c shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the cross section showing the composition of the AC generator for vehicles concemmg 
the gestalt 1 of implementation of this invention. 

[Drawing 21 It is the perspective diagram showing the stator of the AC generator for vehicles concermng 
the gestalt 1 of implementation of this invention. 

[Drawing 31 It is the front view showing the important section of the stator of the AC generator for 
vehicles concerning the gestalt 1 of implementation of this invention. 

[Drawing 41 It is the front view explaining the connection state for one phase of the stator winding m the 
AC generator for vehicles concerning the gestalt 1 of implementation of this invention. 
[Drawing 51 It is the front view explaining the connection state for a three phase circuit of the stator 
winding in the AC generator for vehicles concerning the gestalt 1 of implementation of this invention. 
[Drawing 61 It is the perspective diagram showing the terminal for three-phase-circuit alternating current 
connection in the stator of the AC generator for vehicles concerning the gestalt 1 of implementation of 

this invention. . 

[Drawing 71 It is the circuit diagram of the AC generator for vehicles concemmg the gestalt 1 of 

implementation of this invention. 

[Drawing 8] It is drawing explaining the manufacturing process of the coil assembly which constitutes 
the stator winding applied to the AC generator for vehicles concerning the gestah 1 of implementation of 
this invention. 

[Drawing 91 It is drawing explaining the manufacturing process of the coil assembly which constitutes 
the stator winding applied to the AC generator for vehicles concerning the gestalt 1 of implementation of 
this invention. 

[Drawing 101 It is drawing showing the coil assembly which constitutes the stator windmg applied to the 

AC generator for vehicles concerning the gestalt 1 of implementation of this invention. 

[Drawing 111 It is drawing showing the coil assembly which constitutes the stator windmg applied to the 

AC generator for vehicles concerning the gestah 1 of implementation of this invention. 

[Drawing 12] It is the perspective diagram showing the important section of the strand which constitutes 

the stator winding applied to the AC generator for vehicles concerning the gestalt 1 of implementation of 

this invention. • j- 

[Drawing 13] It is drawing explaining the array of the strand which constitutes the stator windmg 
applied to the AC generator for vehicles concerning the gestalt 1 of implementation of this invention. 
[Drawing 14] It is drawing explaining the striicture of a stator core where the AC generator for vehicles 
concerning the gestalt 1 of implementation of this invention is apphed. 

[Drawing 15] It is a process cross section explaining the manufacturing process of the stator to which 
the AC generator for vehicles concerning the gestalt 1 of implementation of this invention is appUed. 
[Drawing 16] It is a process cross section explaining the manufacturing process of the stator to which 
the AC generator for vehicles concerning the gestalt 1 of implementation of this invention is applied. 
[Drawing 171 It is the front view explaining the connection state for a three phase circuit of the stator 
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winding in the AC generator for vehicles concerning the gestalt 2 of implementation of this invention. 
[Drawing 18] It is the front view explaining the connection state for a three phase circuit of the stator 
winding in the AC generator for vehicles concerning the gestalt 3 of implementation of this invention. 
[Drawing 19] It is the front view explaining the connection state for one phase of the stator winding in 
the AC generator for vehicles concerning the gestalt 4 of implementation of this invention. 
[Drawing 20] It is the front view explaining the connection state for a three phase circuit of the stator 
winding in the AC generator for vehicles concerning the gestalt 4 of implementation of this invention. 
[Drawing 21] It is the perspective diagram showing the stator in the AC generator for vehicles 
concerning the gestalt 5 of implementation of this invention. 

[Drawing 22] It is the side elevation showing the important section of the stator of the conventional AC 
generator for vehicles. 

[Drawing 23] the conductor applied to the stator of the conventional AC generator for vehicles — it is the 
perspective diagram showing a segment 

[Drawing 24] It is the perspective diagram which looked at the important section of the stator of the 
conventional AC generator for vehicles from the front side. 

[Drawing 25] It is the perspective diagram which looked at the important section of the stator of the 
conventional AC generator for vehicles from rear **. 
[Description of Notations] 

8 Stator, 15 Stator Core, 15a Slot, 16 Stator Winding, 30 strands, 31 The 1st coil, 32 The 2nd coil, 33 
The 3rd coil, 34 The 4th coil, 35 The 5th coil, 36 90 The 6th coil, 90A, 90B A coil assembly, 100 The 
terminal for three-phase-circuit alternating current connection, 101 Metal terminal for neutral point 
connection, 101b A neutral point drawer lead, 102 The metal terminal for passage connection, 103 An 
insulating resin, 104 An insulating resin, 160 A three-phase-circuit line winding, Cl-1, C4-4 same 
address passage connection. 

[Translation done.] 
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[Drawing 31 
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[Drawing 61 
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[Drawing 51 
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